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REPRODUCTION QUALITY NOTICE 


This document is the best quality available. The copy furnished 
to DTIC contained pages that may have the following quality 
problems: 


e Pages smaller or larger than normal. 
e Pages with background color or light colored printing. 
e Pages with small type or poor printing; and or 


e Pages with continuous tone material or color 
photographs. 


Due to various output media available these conditions may or 
may not cause poor legibility in the microfiche or hardcopy output 
you receive. 


CJ If this block is checked, the copy furnished to DTIC 
contained pages with color printing, that when reproduced in 
Black and White, may change detail of the original copy. 
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The criteria herein reflects that in effect on the date of this document. 

Test requirements end criteria referred to as Design Requirements ore 
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Enter the Index Identify Use Conditions and Tasks Identify relevant Test Item Componen 
& Human Factors Considerations 
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7 a a ‘ Class & Subclass 
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Man/Item Tasks 


INDEX TO 


THE INDEX MAN/ITEM TASK SHEET DETAILED DESIGN CONSIDERATION: 


The purpose of the information in HEDGE is to endle you to expand your test capabilities in 
considering the human element. They will provide you with a strategy for viewing an iten 
which is undergoing testing from the stcndpoint of the soldier who must ultimately operate, 
maintain, or otherwise utilize it. The use of these materials, in addition to standard Task and 
Design Checklists and Questionnaires, will enable you to tailor your HFE subtest to a specific 


item. : 
These materials have been prepared especially for you: 

1. They are intended to support test engineers not design engineers. 

2. They were designed with your specific tasks in mind, i.e., preparing a Test Pton, 
conducting a test, analyzing and interpreting test data, and generating the test 
report. 

They were prepared under the cognizance of the TECOM Human Factors 


Engineering Directorate and will enable you to perform your job or to seek their 
guidance and assistance in a more efficient manner. 


-vant Test tem Components 
- :ctors Considerations 


t Item Components | | | 


‘ESIGN CONSIDERATIONS 


Detailed Steps 


The diagram above illustrates the steps necessary fo use HEDGE. The paragraphs which follow 
will detail eoch step in turn. The Human Factors Engineering Directorate at TECOM stands 
ready to assist or advise you. 


Because these materials offer you a strategy for conducting human factors testing rather than a 
compendium of facts, the results which you obtain will be dire th: proportional to your 
intelligent and common sense application of the data presented. 
Contents of HEDGE (Human Factors Engineering Data Guide for Evatuat 
The HEDGE materials consist of three major parts: 

!. The Index (Page 4). 

2. Detailed Human Factors Enginsssing Test Data (Pages 6-47). 

3. The Figures (Pages 48-66). 


These materials supplement the Test Procedures, Part | of this TOP. 


STEP 4 ‘STEPS 
Locate Criteria epore Human Factors 


Aces ee Subtest Pl..1 
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STEP i Enter the Index 


A 


STEP 2 


STEP 3 


How to Use the index 
1. Kdentify the Test Item Class which best defines the item you are going to test. 


2. Select the Subclass which most closely identifies the item. You may find it useful to 
refer to the Definitions (Page 4) for assistance. 


3. Determine which Test Funct you are concerned with (test of item operability, 
maintainability, etc 


4. Note the page number(s) for the data sheets you will be utilizing. 


How to Clossity an _ Unlisted Item Some items may be particulorty difficult to classify 
USE 0; ir eristics. However, if you carefully study the definitions 

provided you should be abie to place any item of equipment one of the subclasses 

Presented in the Index. If in doubt, consult the Humon Factors Engineering Directorate. 


Kdenti fy User Functions ond Tasks 


Each reference in the index will locate a set of two detailed data sheets. The left-hand pe 
of each set of detailed data sheeis, the Man/Item Task Sheet, is designed to aid you in 
selection of what to test. The right-hand the Detailed Design Considerations, is 
designed to aid you in the selection of criteria to be used in the tests. 


The left-hand page of each set of detailed dato sheets presents the Mon/Item Tasks. The 
Man/Item Tasks describe the way in which the soldier and his equipment will interact to 
form c system. They provide the framework for the human foctors test and analysis. The 


performance of an individual and the performance of the item t be onalyzed 
seporateiy. You should kesp this concept in mind as you pian and your test. The 
actual fornyslation of a human factors Task Checklist con be very si: derived by utilizing 


2 


the Man/item Task Sheet (ieft-hond page}. You need merely tronscribe the material going 
down the sheet from the general functions to Man/ 

specifics os necessary for the item under test. A Task Checklist form is provided in 
Appendix A of the Test Procedures. Sample Task Checklists ore provided in Appendix 8 of 
the Test Procedures. g 


Identify Relevunt Item Components ond Human Factors Considerations 


At the bottem of each left-hand page is o matrix of human factors considerations and item 
components. The test engineer should review the Tosk Checklist and the test item design 
description to identify which of the Test Item Components presented in the matrix apply to 
the item under test, and which Human Factors Considerations ore important. 


Locate Criteria 


Each cell in the matrix at the bottom of the left-ha.d pore associated with specific Test 
Item Components and Human: Factors Considerutions also has criteria information in the 
associated cell of the right-hand page. The test engineer therefore only needs to go from 


cells of the left-hand matrix, which he has identified as importont for his test, to cells | 


containing the criteria date on the Detailed Design Considerations (right-hand page). A 
Design Checklist is made up by listing all the detailed design considerations appropriate to 
the item under test. A Design Checklist form is provided in Appendix A of the Test 


Procedures. Sample Design Checklists are provided in Appendix C of the Tect Procedures. 


Prepare Human Factors Engineering Subtest Pian 


Based on the outputs of the above steps the test engineer is ready to prepare his test pion. 
The format of the test plan should follow that established in TECOM Regulation 70-24. The 
sections of the pian include: 


1. Objective 


The statement of objectives is taken directly from the Objective at the top of the left- 
hand page of HE . 


2. ~=Criteria ; 
The criteria for Design Tests are derived from the right-hand pages of HEDGE and 
from the Figures (pages 48-66) referenced by these right-hand pages. Other criteria 
are nated in paragraph 5.X.2 of Port ! of this TOP, Test Procedures, where “X" 
represents the Specific Test Procedure under consideration. 
3. Facilities and Inst»umentation 
Facilities and instrumentation are given 'n paragraph 5.X.3 of Part |, Test Procedures. 
4. Method 
Guidance for test and analysis is provided in paragraph 5.X.4 of Port |, Test 
____ Procedures. 
5. Oata Required 


Guidance for data required is obtained from parograph 6.0 of Part !, Test Procedures, 
and Is modified by the appropriate Specific Test Procedure (5.X.6). 


6 Data Reduction and Presentation 


Guidance for dota presentation is obtained from paragraph 7.0 of Part |, Test 
Procedures, and is modified by the appropriate Specific Test Procedure (5.X.7). 


4. VEHICLES ~>- 30-31 


a 
lz A. MANEUVERING 
2 Trucks, Boats, Landing Craft, Tanks, Aircraft, 
Self Propetled Guns 
= B. AIR 
_Airptanes, Gliders, Helicopters 


ea C- NON-MANEUVERING 
Sal Vans, Ruilroad Cars, Barges, Cargo Trailers 
WEAPONS. -:: a te ’ «32-33 copes os 
. INDIVIDUAL 

Rifles, Sidearms, Aircraft Mounted Weapons, 

Hand Grenades 
. CREW SERVED 

Howitzers, Mortars, Missile Sites, Anti-Aircraft 

Guns, Tank Mounted Guns 
Barbs, At | gee See te ele 


Bornbs, Artillery Rounds, Mines, Missiles, Dem- 
_olition EXpidsives: Clip & Belt Ammunition 

1 ‘34-35 
Cranes Booms, Winches, Power Shovels, Hand 
___ Trucks, Fork Lifts, Steds 


* Conveyor Belts, Chutes, Hoses, POL Storage & 
Distribution, Liquid Loaders, Pressure Cylinders 


V. ELECTRONICS/SIGNALS +>; 36-37 


NA. SENSORS 
’ Radars, Mine Detectors, Range Finders, Prox- 

imity Warners, Radiation & Chemical Sensors 
Printing Presses, Bokeries, Machine Tools, Dust jee 

_Controllers, Dehumidifiers, Noise Attenuators 

C. MAJOR CONSTRUCTION ITEMS 
Erection Kits, Portable Shelters, Prefabricated 
Buildings, Towers, Antennas 


Systems, Amplitiers, Avionics, Data P.ocessers 
OPERATIONAL SUPPORT 


A, MAINTENANCE & REPAIR EQUIPMENT 
Hand Tools, - -rvice and Lubrication Equipment, 
Inspection Devices, Pipeline Cleaners 


 B. MATERIEL PRODUCTION & ENVIRONMENT CONTROL 


Recorders, Information Retrieval & Optical 
I. TROOP SUPPORT. -:- 


Foods, Medical Supplies, Skin Ointmen‘s 
8. CLOTHING 
Protective, Regular 


“iC. PERSONAL EQUIPMENT 

74 «= Protective Equipment, hess Gear, Back Packs, 
-_: Sleeping Gear, Estrenching Tools, Skis 
sgl D. LIVING &WORKING AREAS 
“aa Tents, Shelters, Vans 


TEST ITEM CLASSES 


t. 


IV. 


Vi. 


VEHICLES - Items that move personne! or materiel from ploce to place. 

A. MANEUVERING - Items that use their own power on the surface of land or water. 
8. AIR - Items that move through the air. 

C. NON-MANEUVERING - Items thot use a prime mover. 
WEAPONS - Items that ore used in offensive or defensive combat. 

A. INDIVIDUAL - Items thot ore used by 4 single person. ~ 

B. CREW SERVED - Items that ore operated by two or more people. 


C. AMMUNITION - Explosive items used in weapons as well os those thot ore complete 
wihm . 


MATERIEL HANDLERS ~- Items that distribute or move materiel. 


A. MAN-OPERATED - Items requiring direc? action by an individual for loading, distributing 
moving materie! ov 

8. MAN-MONITORED - items in which the personne! function is limited to initiating, monitoring, and 
ferminating the loading, distributing or moving of materiel. The monitoring function will include 
verification and such corrective oction as may be required. 


ELECTRONICS SIGNALS - items used for the transmitting, receiving, disseminating and storing of 
information. ‘ 


A. SENSORS - Items thot detect the presence of metals, electromagnetic and nuciear radiation, 
noxtous gases ond other objects. 


B. INFORMA TORIC ORM AND- CONTROL SYSTEMS - Items used in the collection, processing and 
Presentation of data. 


OPERATIONAL SUPPORT - Items used in construction, production and maintenance of materiel, 
control of environment, and performance of various troop and unit support services. 


A. MAINTENANCE & REPAIR EQUIPMENT - Items veed to assernbie, maintain and repair equipment. 


8B. MATERIAL PRODUCTION & ENVIRONMENT CONTROL - Items uveed to control or modify the 
7 environment, produce 5 3e materie Ts, or to supply support services to troop units. _ 


Cc. MAJOR CONSTRUCTION ITEMS - Oversized items requiring major assembly. 
TROOP SUPPORT EQUIPMENT - Items primarity used for individual troop support and subsistence. 
A. CONSUMABLES - Items eaten, drunk or medically used. 

B. CLOTHING - items protecting the body under normal or emergency conditions. 
C. PERSONAL EQUIPMENT - Items carried and/or used by an individual. 


O. LIVING & WORKING AREAS - Items used by personnel while working or relaxing. 


~ 


‘ 4 . oe A : ee —..Clt . ; ‘ 3 . 
.. : ts 2 . 3 . : ais Be 
4, ie LAS : 3 Pare Mer 


TEST FUNCTIONS 


OPERABILITY - The purpose of this test function is to determine the adequacy of the man/machine combination to 
perform in conformance with the requirements detinected in the military and technicol characteristics and standard 4. 
| military specifications. ; : 


This test function includes, but is not limited to, fest item components end procedures required for: 
i. em set-up 

: 2. Connection with other items 

3. Operational check-out . . h. 
4. “Adjustments, colibrations, and tightening . 2. 
5. Gaining access and egress 3 
6. Activation and deactivation of item + 
7. Performance of required function 5. 

8. Accomodation of item and operator to verious operating conditiens ‘ 


t MAINTAINABILITY - The purpose of this test function is fo determine if the item can be maintained under field 
Conditions of the level specified by the directive. in some cases the mointenance requirements will be precisely 
defined. In others, you will have to make this determination bosed on your experience with similar items. 

This test function includes, but is net limited to, the components and precedures required fers 


1. Routi.- operator-performed preventive maintenance checks and tasks (scheduled meintenence) 


2. Contingency tasks, field-operator level (non-scheduled meintenance) b 
3. Detection of malfunctions 2 
&. Troubleshooting 3 
5. Removol, repair, and replocement of components “8 
5. 

TRANSPORTABILITY - The purpose of this test function is to evaluate the test item fer adequacy of the human 

factors aspects of moving the item by rail, air, water, or land. Many of the tems sent te TECOM are tested for 

this aspect only (i.e, missile troilers, weapons, various types of electronic gear, efc.). Some of the items which 


i 
I 


seem to be clearly within this function, however, may include man/item mteroctions other 
tronsportability. A line-hout test of a vehicle for example, may involve the engineering testing of 
Components, but also requires that it con be driven and maintained during the test. if yeu wish to evaluate 
for the ability of operators to drive it, corsult the “Operability” test function for detailed 
token, if you wish to evaivate the item for maintenance design, consult the "Maintainability” test 


funct! 
When the test is Emited fo those aspects of the item which pertain fe transporting it by means other then 


ug 
Ls 
Wi 


its own 2. 

power, the human foctors portion of your evaluation should include, as a minimum, the testing of compenents and 
procedures for: 3. 
1. Preparation of item for transfer (crating, removal of projections, fostening dyen of loose elements) 4 


2. Attaching of cadles, hooks, etc. to item 
3. Pushing, sliding, o# lifting the ite 


. to 


card 4 Tying down of the item in the corrier vehicle 


PORTABILITY/USABILITY ~ The purpase of this function is to determine whether the item con be corried and veed 
us designed by G fully encumbered combat soldier and aiso to ascertoin if it will merfere with the perlormance of 
other tasks required ¢. the man. 
The testing for this function inctudes, but is not limited to, consideration of compenents end precedures inwolved int 

1. Preparing item for carrying (place in carrying case, disassembie, etc.) 

2. Loading item on body (in pock or carrying case) 

3. Lifting ond transporting item 

4, = Performing required functions with item loaded on body 

5. Unloading item 


6. Use of item in a combat situation 


ee EHECTABILITY - The purpose of this test function is to determine the adequacy of ¢ test item fer assembly under 
f field conditions, where the assembly function is considered to be of primary importonce, os it is with certain 
bridges, pipelines, prefabricated buildings, plugging in of power sources. These types of tosks shovid be considered 
under the operability test function relevant to the item. 
The erectability test function includes, but ic not limited to, the test item compenents and preceduwres required for: 
t. Pre-erection alignment of parts 
2. Connection of components 
3. Sealing of pints 
4. — Testing of item integrity after erection 
5. Oisoassembty of item after use 
umnen 
sd for 
which HABITABILITY - The purpose of this type of test is to determine whether the design ef the tent, satiere 
ved in building allows the using personnel to live, work, and rove about the inhabited speco. 
rating 
iter This test includes the equipment components and activities required for: 
same 
|. | Maving about and carrying: materiel 
's own 2. Performing duties 
ts and 
3. Resting, retuxing, eating and taking care of personal hygiene 
its) 4. — Life support and sustaining environment 
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PREPARE FOR OPERATIONS 


the drign of PURPOSE: Te evalvate the design of the 

inn disploys, entryway and workspoce ease of 

woviding cves getting into the normal working position 

Sof attote of ond preparing or ceasing eparation, in- 

bo. chiding dotting and donning as well os 

: stowing and unstowing personal geor oa 
MANITEM TASKS 

soreting corn. Step through entry. 

4 ' Tohe/beove seat, 

integrity: 
Doff/don clotting iter. 
where appli- Place clothing/toels/weupern/etc. into 

storoge area 

ern roud ond Adve? seats/windows/belte/mirr ars. 
Adjvat seat belts/shavider harness. 
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TAILED DESIGN. CONSIDERATIONS 


Rotor “ RAS we! ae 


OPERATE 


PURPOSE: Evaluate the design of con- 
trots and displays os nae te telate to 
mormat work position for starting and 
stopping engine, for monitoring engine 
functions, and for detecting possible en- 
gine malfunctions, 


MANIITEM TASKS 


Remeve restraints (wheel chocks/dock 
lines! etc.) 


Reed labels. 


eperating controls (choke/throt- 
oh pe gearshift /etc.), 


Activate vehicle. 
Check dliapieys. 
Manipulate controls. ; 
Communicate with crew members ond/or 
pcesengers. 


Perform post aperational check (follow 
procedures if anplicnbie). 


CONTROL/DIREC TION/SPEED 


PURPOSE: Evaluate the design of the 
total iiem, and speciticelly of controls, 
displays and workapoce under operational 
Conditions including backing and turning 


for ground vehicles and boats. 


MAN/ITEM TASKS 


View external canditions by means of 


mirrors/ windows, 

Check maps/charts. 

Identify destination/route. 
Operate steering control. 
Operate directional control 
Operate weed control. 
Operate environment controls. 
Operate lighting controls. 
Operate visibility controls. 
Avoid obstactes. 


Communicate with crew/other vehi- 


cles/commond post. 
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CRS Te TOES 


* Controts, displays, ete ore clearly, * Dren veven: mn 


LOCATIVGN ANHANGE MENT i eccessbla, rehuble, 
A TATUNG AHHANGE MENT appropriately labeled encept where " 
F use it cbviews, ® Filters eccesaibte date fo 
The pesitroning of @ cam enent os it ¢ Labels placed @n er near items they © Corpansnts é 
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eauity cormoved. 


* Charecter height determined by dis- 
tonce read, kwninance: FIG 1.8.1. 

* Group label choracters larger then 
those of contrels, displays which ore 
farger than centrol, display pesities 


The masimuem ont on minimum dt 
menaora cf components Met ore 

feared for stequate mon use, in 
isding the effects of unthropumet- chorecterts each by 2S% min, 

a ond Wec.al clothing (arctic, ° Letter, numeral stytes: FIG 1.8.2-4, 
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ademtificaton end vee of the compe. © Streke width for black (white) cher- 
eon, Pe ecters en light (Stack) backgreunm 


; 1/6 (1/7-1 78) of height. 
Cc DIRE HOt A FORCE 


The movement cad or turce required 
fo Operate @ gecwr ily manipulate @ 
comemnent ore, control, fastens 
OF, Gc), with ereyrunis ant fhe direc> 
fien of motion cerrewonding te the 
display, comporent, total item rears 
fron or sturstard practice as weil es 
the minimum itrength required. 


® Design Requirements 
QaK,-STD- 1472) 


> User-Computer interface 
Oates (H.-STD- 98720) 


D crfanance * Seacing between cherecters (wardah 

one strake (charexter) width min. 
* Line spacings: & cherecter height. 
Counter rmverel how retie » 1:1 


The Uniostructed care earounding | 
@ component wh.ch allows the aper- 


eter to perform sequired octent, (encept th seperation sf te & w. lector cotches, = ferns 
the untrenar'y of which varies os @ B® Optical projection ell cepa, stroke with coldfwet eretic mite carwact oir, hydrad 
function of the amount of bedy FIG 238.1. ble. 


wolves ‘Sond, fingers, ann, terse, 
etch, end, were ppropriate, will 
alve inviuce comscerat.ons woh @ 
gloves, Bou's, heimers, pratective 
clatunng, etc, 


Rd h « OS strove width internalty 
euternelty) ilturningted = 1Oet (Sst) 
* Abbrevietions ofl cope, ne periods. 
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F YSE CONDITIONS s 
of band, © Wiger blades retun 
These eapects of a cornpenmt thet ° "ep Hen when herd of 
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the maintenance of an acceptable 1 durable an the quipment. + Steps weeuble if wet, icy. © Leth hudies de vat expensed te trot! 
erwrrormnant in the werkepere arewn * Lomete fer pret = @ equipment ens- + Osare eshabte * tamitien te-deen 
¢ i + Mandies lnstetted, remuarwed, 


* Lemets rut « ay omer wits © Winch & wabicte pe 

ner ehecvred ty «= sane, dirt. tole of sirvesttanness 

Markings, tags ere as yermanent, © Winch cable omily 5 

wenhabie @ equipment, «© Wish cuvirots apet 

Remen rumereia eveided. well op from winch 

G safety Vertical ‘ubote wend anty when tabets © Windinield wipers 
munity if power 6 


i 


These ampects of @ component thet 
Covkd cavse inyury te the eperoter or 


| 
t 
5 


ether perverwel, inching prevente- vettege phase frequency. Ge chew pipe 

tive ewects for bod wenther or coer body. 

reduced wis. bilty, accidental com Esrest setem to 
20 weer cant conn 


tact with electrical, tereereture, 
chem-cel, racietien end prevurire- 
Tien Nezerds, and danger te sight ond 
hear, particuterly under the cane 
ditions of ateet of bertle stress. 


H HG PROC DURES 


Thete onerotenal and intermetionsl 
apecty offecting af mnpreving rnan 
Decformuwe an fomd mn eenapnent 
des an Raindhooks at eett us job ods, 
chechhsts, traneng feats, trevdle- 
sheet rq «¢: des und repa t manvols 
with wecifie oltentian to me sefety 
ee te othe: Hung “he curpenmnts. 


* Anbrevictions ae standard (MA. 
STD-12h new ON if ebviows. 

* Trede names, ieretevent info de net 
‘appear an labeling, 

* Lonels concise; min . 

© Abstract symbel anty if meaningful, 

° Words farndier te wer. 

Pap shaped 

nes grephs labeted get = Fuel tank coparity | 

vated apprapriately, - presewe labels 

+ Prnted inte crrectty vesable; min of tee pA 
deceting, interpolet' on. 


Tires, tracks, bghts, batteries, vent 
Pores, fest pent, mubcoters, dip 
thicket, anew hes, sterter crenia, gal- 
iwya, prusterse! hputters, etc, 


* Qran valves: mun ranvbet, reasbly 
accetuble, rehable, hand epereted. 

© Filters ca cesssble far inapection. 

© Comgurwnts rewrrng edpatenand 
we reehty accennble, 

* Usul etwels aitew inner, evter tires 


© Greas (enting) diemeraions based a 
FSG (SthR) aseer HG 2SBI-7, 

- Oran phep, volves sume size or 
ners of seq menivized. 

+ Carwat veticle tel tanks ohich are 
ever (unter) 50 gah can be refvueted 
et 0 gaifenen (within | manvtel 

- Components can te handled, 
removed, .astalled veeng un tic mit- 
tens. 

- Smait gurts handed wif! eretic 
mutts ore captwe, 


' 
© Heged access covers open dren, 
+ Battery removeable by ene man. 
~ Spure tire easly remaved, replaced 
in carriet with vehicle fulty leaded, 
+ Jacking eperation feuibbe, 


> Sire of orcess turge enmagh fe raert 
heared, Grin, tombs, tes? eqnigermen. 


© Tnats have gh e-preet, wast comet 
type & wetter surcer en each sede 


.« Micrors braced agenut vibration 
- Comperents which mant be visite 
«ze cotur-coded, centrast with 


Two seperete euys te apply brates, 
Battery terminats of different size, 


tiffs, hoists, pare, 
Ove stocks cote ceded. 

- Airbrche, brdreslic heees identifie- 
hie at earh ert, 
Fuel tek coparity holed, 
Tire preseure inheted, 

+ Special Nerwiting, cememnbly, sapere. 
1g prarecduret, precautions fer colt 
weather &: campnny item, 


Corperants veed te activate, dvettivete end modify the equipment power source end te medviete the aperuting Feat et provide vil end auditory informatio 
Previa indication ef davelaping et current mal 


torments, 


Heraties, qr ipa, tinebs, switches, triggers, levers, wheels, pevets end ether man eperated items os applicable. 
Cantrots ere qeesctated ently with the item under test, net with equipment pieced wt if. 


© Lines tise, shaper FIC 6.8.9-18, 
* feemetric joysticu: thatt jengim + 
"1.15 grep diameter : 2. 


Gaplacementar FIG 6.8,19-21. 
© Switches: Ne step between pus: 
tiene; resictence incresess unt! 


* Contrel spacing mim FIG 6D\I; 
blind eperetian, $* min, 


 ® Retery weperation FIG 68.1-8. 


® Linoer saperation FIG 68.9-18, 


© Oniy | switch per font (preterredt, 


© Display interface centreiiers size, 


tapes FIG 6.8.19-2t, 

* Miniotae contre user anty under 
spore ssantinnts slee & seporotien 
(pets rernan, 


© Rotary tize, dnpet 1H, 6.H.1-A, 


© temetr'c joysticks detection mini- 
mol, perceptibie, 

© teemetric jeystictt man. ferce fer 
full eutput not te enceed 26.7 Ibe. 

* CAD ration: lerge (emoill) far wrell 
(terqe) range ef ditpley mevernen'. 

* High force cotroia — provirte 
lienefoody support; ) sec. susteined 


vided te fectlitete returning tel- 


S@% min contrast! - towers 10 display. 


ipeed 
© Positions of chift handles shown, 
© Cantrel movements sheun 


* teeuremn entews are ocnly con. 


foe tek, 


* internal software checks minimize 


veer error, 


|? Isemetric joystick ueet visvel feed 
beck, mininal deley; tight coupling 
of input/output; return te center 
after entry requirement, 

* Variable function keys heve @ visual 
signet if staward function uneveil. 


able. 

° Fined function heys used fer critical 
or frequent inputs, 

* Cursar contro! is consistent with 


formance. 

° User chesees sequence ef frene 
ection, 

* Cote entry requires explicit cormpie- 
tion actions paced by veer. 

* Criticat entries require veer 
Octnewledgement, can be edited. 


Feat-eperated centrel veer farce 
nacded greeter than upper boty; 
nancriticel, frequent eperetianys 
Giternative shutdewn central. 

© Steps at beginning end end of con. 
trot active secitions. 


fate, displacement prepertionst. 
}? Canventionat contret maverantn 
FIG EC. 


are aexseciated andy with the item unwier test, mw 


© Comers, fings,- printer fers: 
‘i. ings, printers, plot’ 


, 


7 


I 


H 


Heiney 
iat 


t 
! 
ie 


HT 
iW 


fit 
i 


i 
i 


i 


i 


qrotested in sire. 


© Ditpley pointe 
commen stable 
© Circular diols; 
* Recurring fotu 
locates, 
* Tatwiar dota i 
right, tap-to-be 
* All date needa: 
is grouped togat 
* Simple mena 
tions fit'on | pa 
¢ For Nerarchic 
func tien call ce 


morks, 
* Deta entry by 


veed.. 
* Grevps of inte 
distinctive, 


— : : Rata, , : . oe. 
“trea? - Poe : 
Boreas fo) ye 
ta Tha neat ‘ooeoents tht provide visuel ond auditery idarmation te the apereter concerning the stetus of eperation. ‘U0 ‘ 
ei % iat! Vt ovate positive intication of develapeng er current malfunctions, we ss mi a 
bs phcable. Dieters are avariited arly with the item ureter test, not with equipment placed in or en it. ‘ZO ye 
, 
: > 
. ook 
Pc Ce 
. . f - re 
ig Diphy retatroraup to contre! is qe 9? Dupley pomters are aliged ford. spierys used to present pescernant . . a —— 
* paareeits deters contre! ueed, commen stable wolves. janie tm dota, 4) ‘ permit hands-tree operation. a od 
Qunment displayed. Circular ets FIG RFX. * Inlornatiun neeewary fer selection a6" prociesty, br aanipld Accemible velens, goin controls ere 
© fmm teonally related units qreuped. of central extien eveilthie shen 65° (14.39, « 21* from contertina, ad 
* theptuva, gee have beft-tecgit needed, vertical satece above : 
union top te-tottem erder bh * Information density held te mini- 
* * Unwiers laroted se thury can be read fmure on critica: tosh Giptey. i 
\ to the -eqared doqee of eocvrery. 4 * Srondordired date liek veed. ov. ervergercy ercees, time criti- 
1 ed is m e . oie 
I: * iptataccines cm cnaree [* itp mona wad whan at wee |” pice soar ewe - Cooperation cries ee Heated 
hal . UN Ortecat, par tant aise tiens fit on | pege. * Lecotian and presence of conte! Oieptey within omy reath of eparoter. 
. bins kaated ie KM cone about tine [° Far Werarchicel menus @ direct] sous date clearly indaceted, qipmant 
fee eran tune tien col capability is provided. wwtepace ; 
i * Lhaplaw viewsny distances 13 bd + Corphanes, hoomests cont harap 
“ * Ponter eatends te but dees of a> excoremadetes St-I5ih% vert 
é Mure oF paceed inden mark width. e 
* Pouters are clase te deel te ehend- e 
panutlon, shediners, © Leverel 
es oF matety, Moys, printers, platters: {ea t 
fe Ot SA, z ar 
hl” | ONT target viet unghe enceuds 2.0 Sad >. peed 
e toutes, 10 hoes of resphstions éis- PSth D (Sem) fully equigped veer: z : 
i tree 16" UO mink, FIG 2$.5.t-?, Aecticr FIG 25.4.8, 7 . 
i: * ; fers, for. veenters, platters: Cc 
rr ae < 
h’ m off 
, atrok user toece 2 oo 
- an pger Mrte, = w ry 
ert meron, z 
ar contest, , 
2004 end of com. - 
: < am 
S wm tun e® ewe = ie 
: ts perenne = 
. + peng ® *, ae ; 
. * ah ro. i oe w { 
) 
‘ 
Ite © Cobinet trick specet Snt® tend min, i 
D © Console trent fleer spece: & min, . 
ad © Knee room 25220816" hed min, 
© Urwevel pesitions: FIG (0.0.1.2. ' 
* ANewences mode ' 
‘al clothing, protective . ' 
\* « Venicte teat FIC TODS. 
‘e © Workspace ” 
rd : 
My) : | 
z © Diugptoy face to line of sight enconds 
« 45°; enn perollun, reftection. 
M © Frequentty used displers grouped: in 
aptimed visual rarer FIG Of 1. 
© Hhenweaten uw forrs FIG RE3, 
> sar ingly, visible. 
: © Cantraat, tummance excerds SOB. 
. © t hashing tights: 3-5 flashes/sec. 
re ° Cotes coding verd whare pensibtey e 
~. weaned scoles covered. * Text conterma te MIL-STO-A9X, 
* Intcatars vaed of night ilhaninsted,| paragraphs seperated by min. of | 
ternmable: 0.02-1.0 114. blends line, Oeer gush, 
. © Flashing tights synchronizes, ehecure 
Pa « 4elqy neteeen 7 © Onaptoy precision, ¢ Cy. * Pravets: provide date and gaplane- Aconiicat 
. ant eo tent with that of system, tens, eupticity understeutebie; vee gate spviem 
‘ © Information diuptayed: Cheer, consistent technategy. © Neies towels: 
et al contro's: fic, precise, useable; net redundant,d* Weerted items ee collected in tt. © Whale bed x 
dey aded by wbrationy finely times FIG. 
° “sy tering they $0. 7 ® Cights show functions FIG OF.1. © Vehicle 
e rata ay * Scales: twerar, start of O, use * Fre 
f stete Krvating rerrbers, 2 powmters man, 
. 7 


onented upright. 
Mechanical types: FIG 8F.2, 
Aucha signal evahstiont Fic aF.3. 


erceptence 

wnevtrniseatility of ingest end detoy, 

enpec ted aperotionn! envirenment. * Expected vas of information deter- 
* Need fre memerization minimized, ftrunes vodate retes, 
f hae inewdiatety qaparent, © Auditory displays have test device. to fanaa, tonicity: 
* Siqnal absence dows not man “ye”. * Operator end mnintoiner interme 4 ge 
* letticatar light cotor ceding for tian rot combined unless cempetibie 
mergency, warm, summation, etc: for beth vees. 
FIG AE .t; mer ter lights set apart. I+ Operator preemption in @ crew 
Audin warnings traramitted te b system oltewed enty fer mission tur- 
earphones and work aree, vivel. 
Mutio vignal action srgrunt mucig  peiling and commen errers det 
tes ruture: of problem. produce velid commends. 
* Peahibited oersistent signals ere 
wet FIC AGE. 
Auia warning dation: min of 
28c; UNE corrective action faker. 
© Mmm decoding required. 


temtonce 9° pen 
Ton, ene one at 


j 
i 
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i 
t 
f 
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° Nemencteture eppreved by grecur- 


i 
i 


° Auditery displays: velume adjust- 
oble. 


© Trademarks. irrelevant information, a ing egency. 
etc do not appear on panel fore. * Display freeze made provided; has 9° Ab‘reviations frem M&-STD-12, J © plecerds efjacent te Veice 
Coding techwques uniform facili mode feedback. MAL -STD-41, and MIL -STO-783, eQapmen harerdws te vee. tories FIG, . 
tote disrriminaton, identificats * Information grouped te permit anee- [*° Feedbock provided te indicate Acows Audie vignats 
Fetationsup, criticanty, ciation of like closes. chething RaNDS, emergency, 
Aahtory duptays umd whens visi ot ete te minimize 


f 
1 
{ 
i 
it 


overtaa dened, Graded rechsutency§ reodable format. 
desirable; eareng, cur needed. * Internally Getected errer massages 
Verbol warning: mtellydie, apt. explicit, neutral in tone, 

Auha wornireys vee stondard signals, Prompts and atrucheing features col levels, indicate current position. 
Labels: fur tinal; basic; well loce avarloble for interective sessions 9° MMeed for entry of oleeaty avoilable 
tek qrodaited ins ond error facation, intormatian minimired. 
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VEHICLES a 


AIR 


Ra Oe RC 


OBJECTIVE: Eveivate the effectiveness ard safety The 

of the design of aircraft te enable the pilot to gain 

access and to perform flight operations. The HFE t eet 
i 9 


PURPOSE: ‘ Evoluate the design of the 
aircraft for climbing to and from the 
cockpit. 


MAN/ITEM TASKS 
Mount steps/portable iadders. 
Use structures for rm sunting. 
Use handholds/ral!.nge. 
Carry loeds. 

Read tabets/warnings. 


PURPOSE: Eva 
craft to enable 


ond flight functh 


MAN/ITEM TAS! 


‘Perform static d 


Perform dynamk 
Taxi. 
Takeoff. 


INDEX to DETAILED ff 


2 = : vo 


ve effectiveness and safety 
to enable the pilot to gain 
tom operations. The HFE 
evaluation of operutor 
‘for these functions under 
e Of those expected in 


JSITION 


@ design of the 
rator to occess/ 


fing ejection. 


uitsicables/oxy- 


“INDEX TO: DETAILED - DESIGN’ CONSIDERATION: 


oe ial 
(10) (6) (7) Otay” mie 10) (8) (9) 


zroa amon se 


PURPOSE: Evaluate the design of oir- 
craft to enable completion of checkout 
and flight functione. 


MAN/ITEM TASKS 
Perform static check, 
Pertorm dynamic check. 


Taxi. 


Takeot?. 
Read displays. 


Cruise. 
Approach. 
Land, 


zan7nrnmgn sa 


The conditions applicable te this class inc huder 
1. User conditions - body size, clothing ond encumbrances (flight suit, helmet, 


2. Environmental conditions - weather, fighting and climate; 
3. Operational conditions ~ time critical operations (emergency egress). 


PERFORM FLIGHT OPERATIONS 


INTERCEPT TARGETS 


PURPOSE: Evaluate the design of air- 
craft sdsystems for enobling completion 
of target intercept tasks. 


MAN/ITEM TASKS 

Detect target. 

Locate target, 

Track target. 

Monitor spatial relationships. 
Identify target. 

Perform intercept. 

Read weapon disploy. 

Select weapon. 


Ounicys 


A A 
8 8 
¢ 

D 

E E 
F F 
G G 
H H 


PERFORM IN-FLIGHT MISSIONS 


PURPOSE: Evetuate the design of air- 
craft subsystems for enabling completion 
of in-flight missions. 


MAN/ITEM TASKS 

Remain on station. 

Perform ELINT. 

Perform ECM/ECCM. 

Attack. 

Evaluote effects of attack 
Communicate, (See Operability iV B) 


Controls Psat Displays Sais ; { 
(6) 7 (8) (9) i 
A A A 
8 8 8 
Cc c 
ie) Dd 
E E E 
Ff F F 
G G G 
H H H 


i 
} 
{ 
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FeSTATEM 
COMPONENTS 


MUMAN FACTORS. 
CONSE! RATIONS 


A LOCATION & ARRANGE MENT 


The pos:tivmay of a component as if 
“fects the abshty of the aperatas to 
teach, operate of manipulate it, in- 
tchad.ng location of openings locces- 
sesh, cover uf door aperation, focu- 
tion of components (knobs, levers, 
etc) as wet! ay its relationship to 
other curmponents, 


BB SEL A sears 


The moaimmum and/or minimum di- 
wnenuiuns of components that cre 
required tor’ adequate man ute, in- 
chang the effects of antiropomet- 
tic ond speccul clothing fure’.c, 
NYC) consuerstiuns, ond the shupe 
nd contour of handles, knobs and 
other controts ta enhance bulh the 
identificutron anu se of the compo 
nent, 


C biection s Force 


The movenent und of force required 
te operate or generally manipuiote a 
tomornent (handle, contrat, tasten- 
er, atc}, with emphasis on the direc: 


‘ tien of motion corresponding ta the 


displov, component, fotat item reoc- 
thon of standard practice os well as 
the minimym strength required. 


D cetanance 


The wnobstructed space surrounding 
@ component which olfows the oper- 
otor to perform required actions, 
the ofewuacy of which veries os a 
function of the amount of boxy 
inwolved (hand, tingers, arm, torso, 
etc), and, where appropricte, will 
@ls0 include considerations such us 

boots, hetmets, protective 
coring, etc. 


E VISIOILITY 


Those aspects of o compenent that 
Contribute te the eperator'’s ability 
to see it clearly, inchuding location, 
size, shape, color, contrast, field of 
view, viewing distance, reflectance, 
and i! hwnination. 


F USE CONDITIONS 


Those capects of @ component that 
pertain to its operational status be- 
fore, ding and citer vam, as well es 
the maintenance of an acceptable 
emvironment in the workspace creas. 


reduced visidility, accidental con- 
toct with electrical, temperature, 
chemicol, eedietren and preseurizo- 
tion hazards, and danger to sight and 
heoring, particulerty under the con- 
ditions of alert or battle stress, 


H OPERATING PROCEDURES 


Those operational and informational 
aspects affecting or improving man 
performance as found in equipment 
desiqn handbooks a3 well as jab aids, 
checklists, training texts, trouble- 
shooting guides ond repair manuals 
with specific attention to the safety 
apex ts when using the components. 


HANDS 


5 40L0S, RAILINGS 


Prowse technical guidonce in the | Provide a saface to accomodate vs- Assist veers to mount and enter the § Provide @ eerame far ent-ring ond 
form of written material, schematics, fer's feet while climbing or conducting Jitem and to maintain bolance. teoving thu wartapace.. 
diograms, illustrations and instruction froutine checks owt for the temporary Supply leverage ond support te a 
plites. placement of loads. climbing of working mon. 
Move operator uware of hazards. Wheels, hubs and structural mem. Door handies, sfructural members, 
Gize special quidunce of instruc- etc, used for grippiny of balance, are 
tions, evolueted as handholds. 


6G vontnors 


Campanents inet to 
elements. 

Honetirs, Qropt, kewie 

Cantrals are awe 11 


Ang! of ascent detinition: todders, 
90°; stoir ladders, $0°-75 3 stair: 
20-50%; romps, 0-20"; platforms, 0° 


ontrals, displays, etc are clearly, * Cantzol relationsiin t- 
appropriately labeled except where 
use is obvious. 
Labels ploced on or neor items they- 
identify, 
Do not cover other information. 
Label is not behind control. 
Label iucation consistent. 
1D labet: nut obscured by com 
ponents; on flattest surfaces on main 
chassis; min coverage ime; not 
Bi removed. ee 

1a groups hove the content desig- 


t title. 
* evans Ae) neignt determined by dis- 
tance read, iyminances FIG 1.8.1. 


Grovp label characters larger than 
those of controls, displays which ore 


crew to reach hatch from ground, 
- HMandholds furnished where needed 
with proper man orientation te door within easy reach. 
oF entryways. + Mandholds integrated with doors, em 
Step arfoces within, without work- try ways for stabitity. 
space easily reached from either di- | - Adequcte handhoids for botence 
tection, while moving. 


‘unctonalty related 
gasped together, 
* Camtrot groups, sq: 
tions have left-fo-rugt 


> 


Gross (limiting) dimensions based [f° Handrail dimensions: FIG 2.8.1-3. 
on 9Sth% (Sth%) body dimensions of J - Hondhold length: 6" min, 
users: FIG 25.8.1-2. 

Stoir, stoir-lodder, fixed-todder di- 
larger than control, display position mensions do not exceed the mox, 
characters: each by 25% min, min dimensions: FIG 2.8.1-3. 

Letter, numeral styles: FIG 1.8.2-4. [- Stoirs, todders occommodate Sth - 
Height:width ratio : 5:3; “4" is 1 95th % user wearing arctic clothing: 
stroke width wider; "M" & “W" how 2 FIG 25.8.8, 
Sshz “1% & "tore | stroke width, 
Stroke width for block (wtute) chor- 
acters on fight (black) bockground: 
176 (1/7-1/8) of height. 


> 


* rons (imiteng) (entpe, 
sions based an $$th? 
‘T5tnG)) operator. 

© Sige coding: Jvzerin 


© Fsqmetric joystick; 5 
8.32.15) qrie doamete 

R° tenmmetrec joystick: 

fer integral sentcnw 


- Folding lodder lift height: 9 max. 
j- One man limits to lift, store lodder: 


folbas-tput not to exces 
F° Peaats retin ty of 


ez rmruniature controls: ft 
“Free trem bectiash, 

© Avent the regricemen 
force on joystick. 

© Control spacing min: 

bhad operation, $* nw 


Finger cleerance 1s provided in feld- 1 Handholds do not intrude inte work- 


ing between choracters (words): 
Spacing ie ing steps, lodders. 


one stroke (character) width min, 


* Line spacings: & characte: height. = Step width, spacing accernmedste : eR rs 

* Counter numeral hw rotie = Itt | ponte: FIG 25.8.8. . pesca we ee . Lmoornoratien fi 
(except 1h separations Ktohw. |. Faiding fodder catches, locks | 7 aaa © Compatible with hand- 

* Optical projections all caps, stroke with coid/wet arctic mit. © Foot switches seporat- 
width 1/6 to 1/8 hy enceeds 15 folly, @ vertical mine 


tenes FIG 23.8.1. 

Minutes visual ongle. . 

* Thumbwheel numeral hiw ratio = 
3:2; h x &"; stroke width intemolly 
(externaity) iltuminated « 1cat (S31) 

* Abbreviations oll caps, ne periods, 

* Extended copy vees lower cose. 


Lobel characteristics determined by 


‘> Display Interface con: 
P anew FIG 68.17.19, 
~ Range of contro! oc* 
interfere with other cc 
© Lorger diarmeter canc> 
is used for the fine od) 


eperational reading 

tion, light levels, envirenmentel 
+ ESS re sheep with high or coter 
contrast. 

* With illumination above | #t-C: black 
letters, light bockground. 

Dork adaptation letters visible, do 
not interfere with night vision. 
Chort reading: FIG 8.3. 

Label characteristics: accurocy re- 
quire time available; distances 
Tight tevel, color; criticality of func- 


© Legend switch legend . 
* Precision of control m 


Steir-tadders are of mate! with the §° Suitable hanchoide supptied. 


if 
if 
i 
il 


trong consistency of design. @peration thregroet. 

* Labels on production equipment ore Escape exitn, do net epun inadver- 
3 durable os the equipment. tantty, handles ave rot back-wired, 

* Labels for prototype equipment eas- Passage “ears aun. 
ily affixed, offered, removed, Latch handles do ent freese wp. 


* Labels not covered by other units 
or obscured by grease, dirt. 
* Markings, fogs ore os permanent, 


© Sheps ceding free of 
® Critical controls are + 
te accidental moverne 4 


Vertical tabels used only when labeis 
Gre not critical for personnet safety 
ber formance. 

* Electrical receptactes morked with 
voltage, phase, frequency 

* Warning placards illuminated, 
Plocords adjacent te hazards. 


il 


= inappropriate structures, wires car 
fet be wed as handhelds, 


lif 
A. 
rat 


i 


i 
i 


Abbreviations are stondord (MIL- 
STD-12); new OK if obvious. 

* Aircrew station labeling legends: 
FIG 9.44.1-3. 

Trade names, irrelevant into do not 
‘appear on labeling. 

Labels concise; min redundancy, 
Abstroct symbol onty if meaningful. 
Words famitior to user. 

Hand grasp areas identified, 

Axes of graphs tobeted ond grad- 
uated opprapriaiety. 


identified. 
it applicable. ® Control color retated ! 
® Operating instruction § 
cept where use it obw: - 
* Diagrams used where } 
©) Main power sentch bib 
*'lt red lighting is u» 
uaed for coding: uv 
blark striping insteat, 
© Emergency (noncrite 
gaps outlined wo: 
(USt6" black) border. 


@ DOOHS LAT ren rae 


Provide ao imeus tia euterduy und 
lecving Hur workyns . 
Previke openings fur louding of un- 
hecabing materiel, 
Jers, | Components ere evuluated for beth 
ere [normal aud emerges 1 ise, 
Some lunes sefve chal purpuees ond 
mat also be evahsute! os sept, Farnps 
jer piatforms. 


Covgorents 
te. 


Wont thitches fiush with floor where 
structurally peasibte. 

Latch handle placement is uniform 
fhroughavt vehicle. 

Latch herxdties cun be reached from 


ter 1 
ie 
jen T* 


Can net accidentally be moved. 
Recurring groupe sirniter thru system. 
© Rotary size, shapes 1K, GHI-A 
© Linear size, shaper FK, 6.8.9-16. 


le Gross (tenitire) (adjust ame 
siera bowed on 25th% (SinR) as- 


* Rectonguius hatch, puswapewoy: 
ey OT ro 
® Cirevtar hutch, tunel: 30° dia min, 


f& wax; operable 
arm, bond atrengthe FIG 6.C.1 
© Emergency exit retecse handle: 308 
man force 2? separate motions mas. 
> Hatch apening forcet $0 mas, 
+ Mandies operable with gloves. ° Forces, chiplacements 
eraniance contrat FIG 6.8.1-16. 


taily, 9 vertical mininumn, 
contreliers cleare 


ae | 


£. 


”"y 


P i fe Hatches over 72° above ground have 


survivel eqapmant. 
« Gloss in deers shotterproe!. 
© Exit wetructens ore teqibte, brief, 


© Emerquncy ewicvstion completed 
wel thang 60 seconds wieng 1/2 exits. 


elemen: 
Handles, origt, hnabs, switches, triggers, levers, 
Controls ore assecieted only with the item under test, 


veed to ertivete, deactivate end modify fhe equigment pawer . --¢ and te madsinte the epereting 


wheels, prdets awd ater man caper sted itema a applicable. 
at with equigenent planed on it. 


© Keybored arfongement, snher of 
hers compatibie with inte te he 
entered. 

© Heet rest provited fea pedal angie 
ever 20, 

© Pedals reached eauly. 

© Standardzutian of beyerercs enfhen 
svstern, 

? none conteren ve ia.-$TO- 
i] 


@ trometrie joyst-cle: shaft lengm - 
6.3 7.1%; qrip diameter = vr. 

© ometric jovstick: —Nhernt-qreped 
ter integra satcteng ofherw.w 
Inger roped. 

© Only | switch per fant (preferred. 

© Dipley intertace conteniters ze, 
rape: FIG 6.B.17-0%. 

© Mimeture controls ese: only under 
space constraint; size ani separo- 
tion monimumn, 


* Foet-eperated control user terre 
needed greoter than upper hary; 
newectitical, ftreqent uperatian; 


© Diepley interface centvelters 
Gaptecements: FIG 68.19-21. 


© Rotary seporations FIG 6.B.1-% 

© Foot witches separated 7° hevizon- 
tativ, 8” vertical minimum, 

© Display Interface contretiers ciwer- 
ercet FIG 6.8.'9-21. 


© lsemetric joysticl utes visual feext- 
beck, minime! delay; tight coupling 


10- 70° arc around tarset vole. 
* Loghtpens hove feedhack of pen 
ectuation, ani mput 


7 LCI CONIHOLS UISELAYS 
Camponents that pe 


Provete positives int. 
Displays are atsoc i 


© Circular cots: FIG AF. 


© Forces, displacements finctudiry 
minianere controtsh FIG 68.1-21. 

* Stops at hegnning ent end of con. 
‘wel active position. 

© Aveid the requirement of canstent 
farce en joyttich. 

© frometric jovstick: deflection mini. 
ene, perceptdie. 


Requi : 
GAIL-STD-~!672) { 


Booman 
Components that provide visual and aurtitery information to the eperater concerning the stetus of aperation. 


Provide pos trve indication of develaping or current maltunctians. . 
Diwhiys ore associated oniv with the item under test, not with equiprrent ploced in or on it. 


CONTROLS 


wrponents, uel coiv on 
ent, witch cre it oui - 
mal complement uf con- 
ers. 


cockpet owtryl laca- 
Al, 

1 cockpit control loce- 
& 


trols are operable with 
vwess lacked, 


ting) (odpasapie)) ai. 
ed an 95tH% (Sth) ((5- 
stor: 25.8.7, 


tches ore actuated 17- 
“d) for inerécwed per: 
wwerhead panel farms an 
0° (30-909) to verticat 


ontros cctuglias FIG 
control octuations 1, 


tain (alternate, 1)-rng) 
ical force: eatract, 20- 
3 fire 90-46 (30-00) Ibs, 


antral clearances: t IG 


slearancet FIG 7.0. 

iple throttle control: 
xcept multiple is based 
ast position of thwattle 


+ Chewnnan, 
ntrots: 11G 7.125, 
tohes, controt quarde & 
ile by gloved bund, 


controls tuwe yellow A 
or background, 

ontrol colors kmited to 
white, yellow. 


lock, release is oper~ 
or font, 
nism tor ejection seats 
otected to prectude in- 
‘antron, 


circraft Nove np emer- 
1 thot requires the re~ 
pilot's right hand from 
the 

controls, switches in 
t safety ore consistent 
s models af the partecu- 


trols da not jooparchize 
nor hinder emergency 


trols operate by Ind - 
ron, 

cuctions in the onckpit 
4, Fighted, 

cmation diplarek Let- 
Dering, rmoarkiungs, sym 
‘evs, controls, control 
ryency proced 3 for 
ting; Hight, aperatiansl 
who call signs, 


Uhiwpiay relationship to control is ap 
purent; determines control veed, e- 
quipment displayed. 

Onaplayy, groups have left-to-right 
aut/or tap-to-dottam order of uae. 
Uxspiays bocated ap they can be read 
to the required degree of accuracy. 
Poutions of related controls, dis- 
plays an seperate panels correspend. 
Uxwpkty positions cerrespand to posi- 


Lisplay wewing distoncet [3-28". 
Pointer extends to but dees net eb- 
sure of ex eed index mark width, 
Pouters ore close to dial to efim- 
note puruilua, thadows. 
CHT target visual angle eacends 2. 
rurwtes, 10 fines of resolution: dis- 
tow @ 16" (10" mind, 

* Vanters, thags, printers, plotters: 
Fi, OB. 

°C arcukae chalss FIG OFX, 


© Design Requirements 
(MIL-STO-1472) 


© User-Computer interface 
Data (MIL-STD~1472C) 


+ Guidance Data 
(MIL-HOBK-759, Ete.) 


© Unsploy foce to line of sight exceeds 
45°; min parallas, reflection. 
© Frequently used displays grouped «n 
optimel visval ronet FIG 6£.1. 
tion uniforme FIG 6.£.3. 


hashing 
Cotor coding used where pemidles 
unused scates covered, 
F tastung lights synchronized. 
LEU red anty; dimming conpatibie, 
Unsplay precision, response is censis- 
font with that of system. 
Information displayed: Clear, speci- 
fic, precise, vesables not redundant, 
degraded by vibrations tinety 
Lights show functions FIG &F.1. 
Scales: linwar, start of 0, use whale 


indicator fight color coding fer e& 
imergency, worning, summation, etc: 
FIG &F.1; master lights set apart. 

Audio wornings tranemitted fo beth 


tics nature of @ ablem, 

Prohibited, persistent signals are net 
vied: FIG 6G. 

Auto warning duration: min of & 
secs until corrective action taken. 


tute discrierunation, identification, 
relatiumaluy, criticality. 

Auditory displays used whens vition 
overburdened, degruded; redundancy 
Geuruble; warning, cue needed, 
Verbal warning: inteiligibte, apt. 
Aucho wornings use stondord signals, 
Labels: functional; basic; well lace- 
teds graduated in size. 


* Display pointers are aligned for 
‘common stable volves. 
Recurring tabular data is similarly 
located, 
Tabviar dato is ditpleyed teft-to- 
Tight top-to-bottom. 
All am. needed to support activity 
is groupe together. 
Sumple menus veed when elt selec- 
thane tit on | page. 
For heerarchical mews a direct 
function coll capatility 1s provided. 


marks, 

© Stocked,  atemetely 
hoy visibie, 

* Data entry by overeriting is not 
aed, 


tystem sicths, immediate ection, 
edjvstment functions, 

° Seftwore minimizes epereter task 
complexity, 

* Neer fine mamerizotian minienzed, 
© Display indicates ecceptence ov 
inadrnissability of input end delay. 

* inserted stems are collected in hut- 
fer, diwlayed in imert area, and 
immer ted simmuiteneoust y. 


bined unless comnpatidie for beth, 


+ Upercter preemption in @ crew 
tyztem oltowed only for mission eur- 


* Prompts: provide dota ant espinnn- 
tions; explicit; understandable; use 
consistent technology, 

Text conforms to Mit -S1D-490; 
porographs separated by min. of | 


informatean neeewary for wlertinn 
of control ation avolahie wher 
feeder, 

Tobuler displays used to present 
fow-coharn date. 

intormat.on density held to mun: 
mom on cient tawe captors. 


© Standen tized ania fetes aad. 
+ Information ciplaved limited 


That nex essory ta nee. ‘eritiorns, 


© tthunsnetion belanced tuit en te off. 
represent = fune- 


Gropne disploys requiring in’sqra- 
tion of rapidly changing petterns 
vadated comistent with the uter’s 
information handling rete, 


Prier ‘ty infermatien ebvievs. 


Diepley formats designed to epti- 
mize intormatien trarster. 


Auditory displays: volume aninst- 


Rieinalty detected error messaget 

explicit, neutral in tone, 

Promets ont structuring feotures 

ovailoble for interactive sessions 

ond error lacation. 

Tiomenctature approved by procur- 
agency. 

Aepreviot ora from = MRL-STD-12, 

MIL-STD-61f, ond MIL-STD-783. 

Feedonee provider to indicate: 

syttem status, 


SALCIAL DASPLAYS 


Particular Components, verd enly on 
specific equipment, which are in anké- 
tien to the nermol camplement of the 
want displays. 


* Fixed wing cockpit display iacetions: 
FAG 7.A.t-2. : 

® Rotary wing cockpit display tace- 
tions: FIG 7.A.3-5. 

© Light signals are ast within the 
basic flight instrument grag. 

© Warning, master caution lights are 


legs throughout the 
movemmt: FG, 7.0.2. 

* Caution, warning, advisery light ie 
qend mortings: |/8-1/4* hagh. 


© Spenbol fie we 3.0 2 07 minstee 
(1.? enimctes miniemanh. 


m 5 * . 
1Q wows 


The aree within etich the weer oper - Be 


Prewsdes storage tor excess clothing, 
permnal grer, weapons and touls. 

Protects operator from adverse er- 
vironment, when applicable, 


* Dispioy rocement ahove standing ff 


(seated s wtoce: normnt, 41-70" (6- 


867; prec arty, frequentty read, 50- @ 


65" {14-35°), « 21° tram centeriiew. 
© Centrale on vertical awioce hove 
fioer (seath norm, 34-70" (8-347); 


2 21* trom user centertine. 
© Seated aperatar has free arcess, vie 


© Kase comm 25220ni" hed min. 
© Uneneat pasitionss FIG 10.0.5-3. — 


adO | 


ALI Ve 


SNOLLYHIGISNOD NOISIO GaTMO: ~ 


¢ 


The conditiers applicable io this class i 


. 2 Envierrmental conditions - weather, ittull 
eral conditions - time critical @ 
Noise supEresion) c 


OPERABILITY 


test item for adapotability te carge 
leading facilities cnd proctices. ‘his 
function will deal with generat ka pplirs 


subsequevths 
shop von or other stationary work van. 


MAN/ITEM TASKS MANETEM TASKS 
Mate loading position with leading de- Transfer item te drs:inetion with prime 
vice. mover. 


NON-MANEUVERING VEHICLES 


Open/close cargo doers. lac perrmensn? spigment. 
Lower/roise platform/rane. Stock/teck wheats. 

Mount steps/ete. with load. Level item. 

Pass toad up te pletferm/entrywey. Attach temporary srepafsteirs. 
Transfer toad te storage eres, Cennect pewortines/cabtechsecs. 
Secure lead infen item, : Oaptey expendable units. 


7 


“he 


“ INDEX TQ- DETAILED -DESIGN EONSIO! - 


. Se , ; fot : 7 s ‘ : ' . ‘ 
Test irern = Steps | Uoo - a meri ; 
eerie 


COND TOE RA TIONS 
lage 4 LOCATIONS 
ARRANGEMENT 
Mm 8. SIZE & SHAPE 
A DIRECTION : 
r & FORCE ‘ 
bam 6D. CLEARANCE : 
a E, VISIILITY ; 
fr, USE 
- * CONDITIONS 
G. SAFETY 
OPERATING a 
PRUCEDURES : 


AN/ITEM.TASK SHEET 


The conditions applicable to this clase inchades 


Jeer_conditions - level of training and experience, body size of vews, clothing end 
SSE GaTaT prid corilticia Of Wa var cing exe nomaditety after Ves Glare taris= 
Nes which degrade soidies performance ofter egress end, in a combat situation, 
onnditions such os noise levels impairing h’s reception ef whispered command, or light 
affecting his night vision); 


Envirgnmentel conditions - weether, ilhumination end climate, 


Dpecnions conditions - time critical eperotions combet 
tore Out, Noise suporesion) ond «se conditions ion of 
CONNECT /DISCONNECT 


ve design of the PURPOSE: Evaluate the of com- 
ening te prime ponents involved in connect/discunnect 
> tow tines, hy- for cues fo currant operetional readiness. 
zal cannections, 

ing wheels, and 

in the task of 

nover. 


MAN/ITEM TASKS 
Inspect hose/cable cannections. 


Marwatly/visuatly verify cennectien 
tightness, 


Tighten/odjust connection, 
Inspect external operating compenents, 
Reed labels. 


mover to item. 


ETAILED DESIGN. CONSIDERATIONS : Be 


Labels Lines taps ae Doc ; 
Fasteners Manuals Poses Lodders Handholds 
' 5 


7 
8 

¢c 

) : 
E 

F 

G 

) 
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Te Sbittm 
LOMA RENTS 


PRUMATIS ACTORS 
CORR THA NORE: 


By RCAT US Ant Ate pata 


The pos than ny of ¢ cosnanent os if 
ettects the unity ut the aperctar te 
feat, wperute or mmr ijmdote if, ime 
chedeny box ute of cqserunys (ar ces> 
sea, Cover ut Jour uperation, bm o- 
han at components (unui, leverty 
etc) an weil us fs felatunshy to 
other Comruonent. 


Bviwe 


Tre ewes cer get on mena di- 
remem Of coe unents fat ore 
reg iret fw te pite can uw, 
Chad -1g the offer ts of ant unwnet- 
a Me Me ak 
PERL capternt ont, art fhe supe 
at onertoce of feanilen, konbe und 
ater cantrels tu eneame@ bork Mme 
hina forest Gn ural nee of The congo: 
ete 


CMs teee 


the cwwerent ontis torce tequared 
fe upercte on yeneral'y mur pulite @ 
Companent thumtie, control, hater 
€F, Och, ath eiprats un Mme Gres - 
Yen of me an Corenpurviing fe the 
Baatoe, Cong@onect, | ful Hers reur- 
fu 8 Marden fe hoe at eel ae 
hen or ne wen Sree NgT® required, 


Douwser 


Tee art ce | wre micmndemay 
eet writ Has he rger. 
ite Re geri ce pore orton, 
tem tegen of a % varies mt 
fee on of Mon wwnt of body 
eeiwet tad, fw ees, ot, fone, 
eth, oe, amore ceurope (te, ell 
Olen eae Cone rr fone MCN ob 
Gree, tet, oelnety, aeahec hw 
nth np ote, 


E vm 


Trowe syerty uf a conmgunent that 
earth ty te cperator's dility 
re wet clewts, uw hating barat on, 
wee, vege, coke, contest, belt of 
view, vere ty ehewe, retin fare @, 
ant errant nan, 


F 2 tres 


Troe aperts of a cunpornen? that 
pertan te ity peratanal stitus be- 
tore, Sng out ufter nx, om well os 
the meontenn.« of an urceptable 
ene ronment 1 he watauin 9 Gece 


Gc» 


Toone agects ul a corm t that 
caohE cere 9 rv bo the apecbtor or 
Aer perweel, mm hat ng preventa- 
tem gaperty fee Lal ew: tier or 
fectred wade ty, aces Senta) com 
fort ant eect: al, temper 

cheetah fot etin and prewhise 
taumbes os, ond durapet to want ond 
ee, ic ob ety under the con 
ut one Palette vires. 


He ero pues 


Cesc caper treed cared stefemermategenat 
Pe ee Me 
ert hor rere 14 tere! mm mgr p- U 
evi Uhetioae ay atlas ab alts, 
Cheebl sta. tracu; teeta fra tle. 
sPeartiny gets ane! reper eremecats 
oth qeedf uifentiem he tte qifety 
wee ts when using Hae curponrats, 


Controle, dupleyt, ete ere clearly, 
eperepr atety labeled cucapt shure 
ve 1evens. 

‘ubets paced an er cver items they 
edentity. 

De net cover ether internation. 
Cane! is rat behind control. 

CLabet tacatran conesstent. 

1D Sepet: net ebecured by com 
panenty on thottest a0 face! en man 
chases rn Coverage by q@imnay net 


+ wanty removed. 


Character he-gyt drterrined by cs 
tance read, hananarcet FIG 1.8.1. 
Group ‘chet characters targer than 
these of controls, caplays wuch are 
larger then contrel, dipley paeten 
charactors: each by 25% own, 
Letter, memeret stvles: F 1G L4.2-4. 
He.ghtredt® rate : 3th “es! 
Stroke writ ander; “M® & “Whew = 
See; "1° & “1 are | strake width. 
Strake width fer bieck fente) chev- 
acters on hart (bluch) backgroud 
116 (177-178) of hewgne. 


Sparing tetewen characters (wardah 
ore stroke icharax ter) andth run, 
Line spucwags: % character heght, 
Canter numeral trw rote | til 
lescept |h weparaten % teh aw. 
Optical proyct.ons eH capt, strane 
width 116 te 1/0 ty encowds 15 
crurestes weal angle. 

Thenbetwet mumeral kre rate 
BA hs WS strake endth nternsity 
featerrantiv? thermwnated + 801 (Sth 
Abtreviatrwe al! cape, 0 Det ods, 

€ nterated copy vers lower case. 
Lamet charac teriatics determined ty 
hurmnatian levet, coler, 

Coatwty eanly, acquatety feud at 
upriationa reehry aytence, ane 
fran, Ingt tewets, anew erengets. 
Labets ere sharp with tngh oy coter 
contrast, 

With ithemenativar cheve | 19-C: btack 
twtters, ight ba tareund 

Derk aduptetions tetters visible, dp 
rat intertore ath mgt vision. 
Heaters, letters, detmh wewed ty 
TV: hat on dary hackgrewnd, 

Late! chorecterstiru: accuracy re- 
quired time evmiabie: dotence 
Irqnt level, coter: criticebty ef func- 
tion comistency ef design 

Lane's on productian equipment ere 
es durable as the equgment. 

Lebets fer eretatype equigreent eat- 
tly ottined, altered remaved, 
Lahets net covered by other units 
for ceacured by grease, dirt. 
Markenge, Cage Gre 68 pormnarurd, 
washable os equgman. 


Vertical tebels vaed anty when labels 
ere nat critical fer persennel exfety, 


Warning 

acters 25% larger than any toltewing 
instruc hare. 

Pracards adjacent te hererds. 


Abbreviations cre standard (Mi- 
STD12h mew OK if cbviews. 

Trnde names, wretevent inte de net 
appear en icdheling. 

Lately cone inns min redundancy. 
Abstract syrbel enty if mearngtul, 
Words famitar te weer. 

Hand grap areas identified, 


Soe noe xn 


StPi tore 


with proper man ec ientetian te daw 
a ohyear. 

Step aatoces wiitun, wittnt werk 
space eunly rearned from ether &- 
fection, 

Self tacking device vaed en etevat.ng 
senda, platforms. 

Simuitowevs two-way twelhc vase 
ponerete va, door tasters, 


Grose (lientrap denaneiers baned 
on 9Sth% (SthS) beady denensane of 
waere FG 25.8.1 7. 

Stor, stew-ladder, lined-lecter &- 
mmenvens dm net eacesd the man, 
fren Gememione: FG 2.7.1-1 
Steers, tedders qrcenwonetate Soh - 
Men Swear wowing ercter clothings 
FG ae - 


Fetdeng ladder htt hocght: ¥ rman. 
One man kerats to kit, stare ladder: 
¥ tor 70 By; 6 fer 25 B. 


cay lesa: eave 

Stop edith, war ing verable atule 
weary owt. 

Seep auth, wacing ercommuntee 
beste FIG 22.8. 

Faltrq lettre catches, fares 
eperaete im retdiiact ache at. 
tones FIG 2104. 


Viesal ehetewctiena, vind feothetds 
Seeman 


Treads contrast wth structure, can 
tercvens 1 cen hag. 

For reduced having rettactrus oma- 
teriets veod. 


Stow -tedders ere ef motel with the 
tread rise apen of rear. 

Tranter vara, other sheiters w/ttears 
over 18" above gqreund have tieps. 
goes, backiors. 

Steps vereble if eet, icy. 

2-eection outensen leriders heave 
coptive hardware. 


Contrel quarda timit etepes fell-sate 
brake; goad rail, sefety ber, cheine. 
Obsiructeens, sherp edges ere ped- 


3 “se 1OLUS, NAM itayS 


Rous? veers te nent and ever the 


- Handieide Gp ant strede te aork- 


aa 
acouvetates arth 


 geven ome 8K, Phas. im 


heya, srmptere et Mage cern, 


* Welt naiches thigh enth tus where epee 


excendile, t95.d0, 
f steers areoeedin fw 
Comperwets tap: 
ore roathby ar. om ti 
Uned wherets aioe 
tn be chewbe tet 
Seae tre Gan te +t 


tructuwulty pessbie. 
Latch handles can be reached ham 


er 


Caan thentin,t oe 
PyemD (Ser Barer ¢ 
Dren phon aeiies 
wore ot vee 
Compaen ie 
remand, wearer 
fone. 

nett pate 
math are cept. 


marca ath a 


deren qperetan * 


Fieet epnpment 0 lareted F mn 
fram veopt erce of dus. 

Coon thenting) dereneans based on 
Phone (HR) fully emapped veer! 


Tecetey trenetaw ¢ eante 
ten ptianarey te 
fant wepmand the ty. 11a 
Magatean teo-Aeae 
Wetaiied, temneurd, 


ae sae ty at de uf cub an noe- 
cet wo rvubed it 


ae ye + re mecetswy tor 
sn ot. 
ean sautter ew vent 
fee ne OnN ow 
rr ne i a 0 ww ule 
os tee . tHe 
eee ae : To tet, ment te 
woe Bee here weestnt 
es (ee i ae re 
UN : me te ome otustment 
rapide rice ae eas tte. 
° ates ~~ wet, outer tees 
RSS Sg : eet ante stent 
oak el ete ee be, entintedt 
recline tmtte ‘ or getutoral asyat 
mr. . woe 
Nae 
ae aa 2 
ed ‘ . ee 
oa coy ae ate oF 
Wyo tes 
nen vi te beaten, 
1 LO le ing ct emote 
ee ee ed 
ce 
ingen t . CO tote tw 
ee nT STS 
pos be re Pe ie hoo 
wi ah es “rat fe tutle ome t 
tt ora bad ote be, 
bee 
i dee Be fe ae ee hy canmet 
Ft TON me cet 
ee a eye ee wy ebereed over ten 
oy 2 
ye 


lew 7 te quicements 
VAL eel Dd 


yore ur puter Interface 
we dty EMIL-STED- 7 ICD 


+e tee ata 
TA Lee W759, Ete) 


ie SS . Re eGiralss wetton peur h 
we ay Mean eremweatlys 

oy tee Tape te Death: 
rs Oc ee ar Sadhtes cusdy 


nem 
we ie Pe ete nes tee ret then whe 
paw eee 
Lib + caer ate feat ey me feet titeds 

3 wether 
(8 wt 


Pete eee terme PO ceattere tee omy of ob iferent wre, 
she 7 
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ter 4 (8) power man. 


* Eye retet is ot tewst (Simm. 

© Eyecups, headrests: compatible with 
hetmets, masks, etc. 

+ Stip scales vesable by 5-95th% hand 
fe tests. 

~ Line reticles preferred over those 
with 1, 2 er 3 centrat spots. 

= Sewell creee or circle preferred ever 
dot fer reticte. 


Girvensions based en 


= ALC A, NPE EIRENE CHO 


16 GUBATINGLeMENTS 


Components which centre! the eper- 
ation ef the item, 

lnctudes triggers, fuses, cranks, etc. 

Does not inchde controls os such, 
although there is some overlap. 


* Controle used enly for mointenunce, 
units lift from ceses. 
inflommabtes stewed way fram en- 
gines, generators, eshavet pees. 
Fer cress country pu: items sacred 
in stowage bones oF restrenat by 
straps, bruckets. 
Stewege eveituble tert individesd 
woupere, mratt-erme anwan, rations, 
fhetmete, ofc. 7 


Stewed itema ecceusibte by 5-9Sen% 
personnels FIG 25.8.1-2. 
Sati packages ere sized fer park- 
ets, are retetivety ties. 


* Compntible with hondwear used, 
Trigger quorda, sofety cotches, etc 


+ Ring preterred ever @ pet fer reti- I 


ch. 

- Optic covgenents  eccemedete 
erctic headweer, hendweer. 

© Reticles are iihenineted fer night, 
twilight eperstions. 


it HL 
| ith 


t 
© Fecusing: + 3 cepters. 
® Resslutior: 60 sec of ere min. 


+ Settings con be verified in nermel 
tit ing position witheut: meving bedy, 


u - Carried item will ro clear of logs 
, of personnet, 

a 

fo 

;, A 

» imector dorm ot ff * tonile/qesp owrfosss ere nat 


of fabeag cunmot te 
@ feceptacie ot 


TOF. 


ate 


tui function, per- 


At Coes where 


ad 


é 


or, Comes, rely 
coary, 
cmd on to voltae, 


a4, 


PSs) “1 @ 


¢ receptocies icen. 
e 

3 have stripes, ar~ 
* aligning pin pow. 


Ven ebviovs, 
Fating direction is 


“dentification FK, 


APES I) 


é, 


thernutty/electricolty condvetive, 
Inauicted hanuies used en het iterns, 
tion-recewed handles de net inkwe 
personel, entangle clothing, 
amor equipment, 
Lages rounded etteching screws 
recessed, 
« Ne shin contact with mate! perts. 


© Components, ports ore labeled. 

* If periodic purging, charging is re- 
quired: an instruction plate indi- 
cating time interval, pressure is 

toched, 


Hand gros areus identified, 


fooding dlagrammed 
porticular patter is required. 


Design i 
VAL STO 7Q 


+ User-Computer- Interface 
Date (AR, STE. %7 20} 


Guidance Date 
CALHORK-759, Ete.) 
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> Test Item t 
Components 4 
= HUMAN FACTORS i 
cs LOCATION & i 
ARRANGEMENT ‘ 
SIZE& SHAPE} 
c DIRECTION 
* & FORCE 
O. CLEARANCE t 
E, VISIBILITY 
F USE 
* CONDITIONS 
G. SAFETY 
PA H OPERATING 
(acs * PROCEDURES 
ES RE UNE er ee age 


A SONNENTES EATEN 


PRE-OPERATIONAL ACTIVITIES 


PURPOSE: Evoluate the design of the 
test itern for the ability of the crew to 
unpock, unstow, handle, field-strip, clean 
and to reassemble and adjust the weapon. 


MAN/ITEM TASKS 
Unpack/unstow. 

Select modes of operation. 
Perform static checkout. 
Perform cleaning. 


Tighten connections. 


Verify readiness. 


ran mono >», 


TEST ITEM CLASS 11 ——---_———- 


SUBCLASS B 


OBJECTIVE: Evaluate the effectiveness ond The cond 
safety of the design of weapon systems to 

encble the crew to prepore the we pon for {. User com 
use ond to actually use it. The HFE subtest 2. Environr 
should consider evaivation of crew perfor- ° jevels of 


mance and safety for these functions under 
conditions representative of those expected 
is actual combat use. 


* Sn 


PREPARE FOR USE 
ASSEMBLE /EMPLACE Los 
PURPOSE: Evaluate the test item for PURPOSE: Ev 


the ease of the mating subassemblies, 
moking the necessory connections, plac- 


test item for ¢ 
mating ommun 


ing in position for operation and the munition feed 
necessary communciations between the sights or other 
personnel engaged in these tasks. the weupon cor 
mil 
MAN/ITEM TASKS MAN/ITEM TAS 
Reod instructions. Select ammnumit 
Mate subassernblies. Ready ommunit 
Emploce weapon, Ready weapon | 
Identify ammunition. Lead ammunitic 
Stabilize weapon. Verify loading. 
Communicate. Ready sighting/ 
Ready aiming o 
Reedy visual ax 
Ready sencers, 
Ready weapon ¢ 
Ready support: 
a “INDEX TQ DETAILED 
ca 
A 


a 
? 
; 


| 
| 
| 
; 
: 
3 
| 


‘SS Il 
aioe CREW SERVED 
effectiveness ond The conditions applicable to this class include: 
eqpon systems to 
@ the weapon for t. User conditions - body sizes of crew members and clothing and encumbrances; 
in de a 2. Environmental conditions - cold, heat, rain, ice, different types of terrain and low 
Ply cbr olde levels of illumination; 


@ tunctions under 
4 those expected 3 rational conditions - combat conditions (blackout, rate of fire, types of 
targets) ond use cond: 


ACE 


test item for 
ubassemblies, 
setions, plac- 
tion and the 
between the 
tasks. 


> 


INDEX TO DETAILED DESIGN CONSIDERATIONS 


baoets : 
erin Neri erent weeel Ener oe 8) 
(1a) 16 C1) ' 


tions (duration of use). 


AIM/POSITION FOR FIRING FIRE/CEASE FIRING 


LOAD/PREPARE 


PURPOSE: Evaluate the design of the 
item for the performance of crew opera- 
tion in firing the weapon, monitoring the 
effectiveness of fire ond tracking the 
target. 


PURPOSE: Evaluate the design of the 
test item for the ease of positioning, 
locating torget, aiming the weapon and 
Communicating the state of readiness 
with emphasis on the interaction be- 
tween the crew members. 


PURPOSE: Evaluate the design of the 
test item for the ease of selecting and 
mating ammunition, operating the om- 
munition feed device, odjusting the 
sights or other aiming aids, octivating 
the weapon control system and verbally 
verifying that all tasks have been ac- 
complished. 


MAN/ITEM TASKS 
Determine when to fire, 
Fire. 
Alter aiming. 
Cantinue to fire. 
Communicate. 
Monitor firing. 


MAN/ITEM TASKS 
Position weapon for aiming. 
Activate aiming cide. 
Find target. 

Lay on torget. 
Communicate. 


MAN/ITEM TASKS 
Select ammunition. 
Ready ornmunition, 
Ready weapon for loading. 
Load ammunition, 
Verify toading, 
Ready sighting/ranging devices. 


Ready aiming olds. Verify effectivences. 
Ready visual olds. Safe weapon. 
Ready sensors, Configure weapen for transportation. 


Ready weapon contro! system. 
Reody support systems. 


Bras 


TSE TTL M J] LABELS, MANUALS, MARKINGS 6 CONTROLS 

COMPONENTS Roeral 
Provide technical guidance in the Components used to activate, deactivate ond modify the equipment power source ond to modutote the operoting 

form of written material, schematics, || -Sements. 

diograms, itlustrations and instruction HMandies, grips, inebe, switches, triggers, levers, wheels, pedals and other man operated items as applicable... 

plates. Controls ore associated only with the iter under test, not with equipment placed on it. 

Make operator aware of hazards. 

Give specic! guidance or instruc- 

tion. 


Components that pr 
Provide positive inti 
Disptoys ore assoc so! 


HUMAN FACTORS . 
CONSIDERA TIONS 


A LOCATION & ARRANGE MENT * Controls, displays, etc ore clearly, F* Control relationship to its disptey ish * Standardization of keyboores within * Display relatianst.g 
except where] apparent, compatible. system. porent; determines 
* Functionaity reioted controls ore © Keybonrd arrangement, number of quipment displayed. 


keys compatible with info te he Pact ape telote, 
TIN QruuDs, 1 


The pasitianing of ¢ component as it 
affects the ability of the aperator to 


reach, operate of manipulate it, in- entered. 
chuding location of openings (occes- © Heel resi proviried fre perio! angi« panel to pone? loc at 
seth, cover or door aperation, ioce- over 20°, * Displays, groups h 
tion of camponents (knobs, levers, ® Controts in functional groups arel « Pedals reached easily. and/or tap-to-botte 
ete) os well os its relationship to located in accordance with oper-f + Keynoords conform to MIL-STD- ° Dusplay positions c+ 

trons of equarnent 


ponents; on flettest surfuces an main f ational sequence end/or function. 1280, 
chassis; min coverage by grime; not 1 * Controls oriented ta operator. 
easily removed. * Can not accidentally be moved. 


* Lighted control in 


embiquousty associ 


other components. 


© Recurring groups similar thru system, ; 

B Sz Asuer * Character height determined by dis- }* Rotary size, shaper FIG 6B.1-6. f° Isometric joysticle: shalt length - * Display viewing iby 
tance read, luminance: FIG 1.8.1. © Lineer size, shape: FK. 65.9-18 43-7." grip chammeter = 2°. * Poimer extemdy ie 

SCUTe Of @xcredt in 


The mazimum and/or minimum di- * Controls have non-slip surfaces. * Isometric jovatick: — hand-armped 
mensions of components that ore i: 4 * Gross (limiting) (lodjustabje)) dimen- for integral s:ritching; otherwiee 
tequired for odequate man vie, in slong baned on 95th% (5th%) (5-9 finger-qrawed. 

chiding the effects of anthropamet- characters: each by 25% min. 9Sth%)) operator. hee Lamtch per font (peetmerotl, 
ee and special ctothing (arctic, Letter, numeral styles: FIG 1.8,2-4. [* Miniature controls use ely under Display interface controllers size, 

NEC) considerations, ond the shope * Heightrwidth ratio » 5:3; “e" is if} spoce constroint; size and separa shaper FIG 6.8.19-21. tance 16° (10 ead, 
® Rotory size, shape: FIG 68.1-8. . ©. founerss floys, pt 


* Pointers ure close 
nate puratiag, Siok 
TERE target viva « 
minutes, 10 lines 6 


and contour of handles, knobs and strake width widert "M4" & “W" hw = 9 tion moximyn. 

other controls to enhonce both the SrA; "1° & "4° ore f stroke width. © Grid & stylus: dispiorert qich, dis. 
identification and use of the compo- FJ * Stroke width for black (white) char-] play same size; mountedforiented 
nent. octers on light (black) background § delew disploy; preserve directionot 


116 (172-1 (8) of height. . 
Cc DIRECTION & FORCE * Avoid the requirement of comtant F* Switches: Mo stop hetween posi- 
force an joystick. tions; resistance increaves atic 

The movement and or force required * trometric jovstick: deflection mini- I snaps into position. 

to operate of generatly manipulate a mol, perceptible, * Pedals return to original positinn 

eremponent (handle, control, fastens * tsometric joystick: max. force for otter use. 

@f, etc), with emphasis on the direc. japlacement frlt ertput not to exceed 26.7 tbs. * Stops at heginning and ent at can. 

tion of motion corresponding te the Rotary volves open CCW, © Direct relotionship between stylus tro! tc tive positions, 

display, component, total item reac- * Ferces, displocements (including movement on grid and follower on §° Font-opernted control use: force 
miniature controls: FIG 6.8.i-21. disploy; follower remoins stationary neeried greater than upper hoctys 


td aplave rte ee 


ape tert ogeritin 


Design Ai 

(MIL-STD- 1872) 
> User-Computer interface 
Oate (MR,-STD-1472C) 


tion or standerd practice os well os 7 
the mininum strength required. = Guidance Dete © High force controle: FIG 6.C.1-2. until stylus moved. nenctitical, Irequent  nperationss 
(AR. HOBK-7$9, Ete.) © Free trom bocklesh. niternative shutdown conteal. 
* Dispiay interface controiters forces, I ° Linear separation: FIG 64.9-18, 
displacements: FIG 6.8.17-19. 
D CLEARANCE * Control spacing mins FIG 6.D.1;] © Disptey interface centrotiers ctear- 
e n blind operation, $* min, erce: FG 6.8.19-21. 
The wnabstructed spare surrounding height ® Retary separation: FIG 6.8.1-8. 
@ Component which allows the aper. inear seporotion: FIG 6.8.9-16. 
ater fo perform required actions, ompatible with handwear vseed. 
the adequacy of which varies os @ XY controtier: cordless; operable 
function of the omount of body with either hand. 
irvetved (hand, fingers, orm, torsa, visual angie. * Foot switches separated 3° hori- 


etch ond, where appropriate, will farnerol zontoily, 8° vertical minimum, 
@he include considerations such os hd, hs BW; atrake width intemally# . Ronge of controt oxtion does net 
gloves, daots, hetmets, protective. (externality) illuminated = 10s1 (Sci). interfere with other controls. - 
clothing, etc. © Abbreviations olt cape, no periods. ff Larger diameter concentric control 
is weed for the fine adjustment. 
© Shape coded controls visually, toc-f + Follower refresh rate: qrent enmie 1° Lightpens hove feedhock of pen | ° Ui 


lov face to hin 


E VISIGILITY 
tudliy identifiable. to create continuuus track in free. tocement input 495°; mun parulion. 4 
Those aspects of 0 component thet © Color contrasts with background. grow graphics. trcrgtlon’ actuation, and © Frequently used ch 
contritate to the operator's ability © Ambient light color determines * Qointers differentintet fer earch Optimal visual fone 
te sve if clearly, including lecetion, keneb ef gonged set. : © Murinction unto 
® Indicator tights sy 


© Interfoce controilers: in rate con. 
fre! applicotions, indicators pro- 
vided fo facilitate returning fol. : he 


size, shape, color, centrast, field of 
view, viewing distance, reflectance, 
ard ittumination, 


wporingly, visible, 
Contrast, fumninane 
Flashing tights: 3+ 


4 towers to disptov. 
* Varindie function kevs have 4 vituni * Cofer coding usec 
signal if stondord function unoevail- : unused scales cove: 
ei able, * Grogs of intorrm 
5 ; isting tive, 
F CONDITIONS sti ® Precision of control manipuiation ist ® Small diameter bell trocker user [I Isometric joystick ute: visual feed. B® Display precision ¢ 
: : gonsistent with that of system. space constrainty precision not fF hack, minimal delay; tight combing tent with that of 4 
Those anpects of a component thet * Setected, distributed so nane o emential. «fof input/output: return to center * Information display 
pertoin to its operationol status be veer's limbs ore over burdened. ® XY controtter uses position control ofter entry requirement. fic, precise, useuh 
fere, during ond utter use, os welt as i * Coding uniform throughout system. ot follower; data retrieval, entry; 9° Isometric jovsticx detry heteren degradet by vibrat 
the maintenance of an acceptable : . * Useable in time required despi avoid for free-draw graphics. control movement ant dupioy ® Lights show fiaw te 
erwironment in the workspace eres. nadvertent operation protection, © Gridatyivs user CRT data § response: .! ver. moa, * Scutes: finer, ster 
ity offined, altered, removed, * Minimum use made of horizontal o fetrievol, entry, generation of free- f> Recommended monunt  centrnle: funbers, 2 pointe 
drow ics. FIG 6... orrented upright. 


* Labets not covered by other units 3-position toggle switches. graphi: . 
* Fixed function keys used for critical I> in bracketing, knot swings thre ® Mechanical types: 


free obscured by grease, dirt. * System response times: FIG 6.F.2, " 

* Lightpens Have feedhack of pen§ oF frequent inputs. ‘ ; 10-709 ore cram target vate, © Audio siqnat eval 
placement, actuation, and input” Cursor control is consistent with fo 0/1) cation: Serge (cmnnlt) for matt ff * Audio, verbal war 
tecept speed and accuracy requirements. (hurge) range of display movement. above background. 

G SAFETY . only © Shape coding free of sharp edges. * Fant-apernted « wwitches — focated © Foiture immeriate! 

* Criticat controts are not svaceptid aweny from obstructions. © Signal absence doe 

Those aapects of a component thar porter te accidental movement. * Mata manipuinted without concern * Indicater light co 
could cause injury to the aperator or *® "Dead mon" contre! used when inca for internat storage. Mergency, warning 
ether personnel, including preventa- frequency. parity produces a critical condition. FIG BF 1g master 
tive aspects for bod weather or * Controts that initiate hazardous op © Audio wornings tr: 
? earphones and + of) 


reduced visibility, accidental con, erations require prior aperation of a 

tact with electrical, temperature, © Asdio signal acto 

chemical, radiation and pretwwiza- fies nature of prob 

tion t.-rards, and danger to sight and * Prohibited, persiute 

Nearing, particularly under the con- vee: FIG OG. 

ditions of alert or battle stress. © Audio worning dy 
seC3 until correctiv 


H OPERATING PHOCE DURES * Control inputs resutt in pmitive Minimum decoding 

h F 2 response disptayed fo indicote per- Coding techniques 
These operational and informationat formonce. tate ditcrimninotin 
aspects affecting or improving mon 


telated warning  disploy/nearest 
hand. P 


tone are stondord (IL-9 ° Minimum required. 
STD-12k new OK if obvious. Control cofor reloted to display. 
* Trade names, irrelevant infe de net f° Opercting instructions provided ex. 
on labeling. cept where use is obvious. 


relationship, critice 


° User chooses sequence of trons. 


appeor 
pertormance as found in equipment ® Labels concise; min redundancy. * Diagrams used where postidie. action. Auditory displays « 
design handbouks o4 weil as jab ads, Hi * Abstract symbol anly if meaningful. f° Moin pawer switch labeled. * Dato entry requires expi' con. everburiened, vest 
checklists, troining texts, trovble- ® Words familiar to user. © Vatve operation tabeled, shown. pletion action; poced by user. desirable; warning, 
® Verbal worning: ont 


® Hand grasp areas identified. * beroneun entries cre: ecsily roe- 
BM’ Axes of graphs lobeled ond gradue- fected. 
ted opprapriatety. * internal software checks minimize 
+ Printed info directly useable min of errors. 

* Chica entries «require veer 


decoding, interpolation, 
acknowledgement; can be edited. 


ahonting guides aw repow tmanvots 
with specific attention fo the sufety 
oipects when wing the compunents, 


Audio warnings use 
Lobets: foime tome 
lecotert; graduated 
* Need for entry of 

information minum 


ta motulate the ieroteng 
4 items on applic oble. 


$2 NO STAD DR ewe eg - 
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, 
' ons have feedtnck of pen 
i rent, actuation, and aput 
jon, 
> 
HC OVEN Uner vient tene 
va mal debe, Hy cee os 
id iHentput: re to rerter 


Mtv requreme:, 
ae Gyatwe Cette Letere: 


Maverrent = ort “aplor 
A stl ser. nna, 
Tented emu t! rete a: 


in 

Weteng, HOR te 
we aro. Horie a 
q furgt hanger (sro) for sene t 
k seine af display casger eed, 


1 1 COMMUNICA L10NNS 


Devices ond techniques for com. / 
municeting isformation among crew " 
men within the workspace, between 
the crew and externally located indi. 
vidvals, and between the crew and 
remotely located persons. 

lnctudes antennas, where applicable, 


1 0 WORKSPACE 


Q vptars 


Campunents that provide visual and auditory information fo the aperator cancerning the status of operation. 
Provide positive indication of developing or current malfunctions. 
Ouplays ore associated only with the item under test, not with equigment ploced i or on it, 


Provides storage for excess clething, 
personel gear, weapons ond tools. 

Protects operator from adverse en- 
vironment, when agpticable. 


* D-sptoy plocement cbove stonding J * Microphones, headphones, headsets 
(seated surface: narmai, 1-70" (6-1 permit hands-free aperation. 
46%; precisely, frequently read, S0-l° Accessible volume, gain controls ore 
65" (14-35"), « 21" from centertine. provided for each channel. 

* Controls on vertical surface above ¥* Foot operated. “Send-Receive” con: - 
floor (seath normeat, 34-70" (6-34"); | trot when bath hands busy. 

- Rodios, telephones ore focated tor 


Disolay pomters are aligned for 

common stoble volves. 

Tobular dispinys used to present 

fow-column data. 

* Informnation density held to mini- 
mun on critical tosk displays. 

* Information disptoyed limited to 
that necessary to mabe incisions, 

* Loration and presence of contro! 

input dota clearly indicated. 


* Display retationship to controt is ap- 
Purent; determines contro! used, @- 
quipment displayed. 

* Functionally related units grouped. 

* Recurring groups, items have similor 
panel to panel location. 

° Displays, groups have teft-to-right 
and/or top-to-bottom order of use. 

* UOnpluy positions correspond to posi- 
trons of equipment monitored, 

* Lighted contrat indicators are un- 
umbiguously associated with controls. 


* Emergency, critical, important dis- 
Plays located in 30° cone about tine 
of sight. 

Recurring tabular dota is similarly 
located, 

Tabulor data is displayed left-to- 
right, top-to-bottom, 


warring dausier 170 man carve snore 
Workspace cilows ecse ef weapon 


tians fit on | poge. within easy reach of operator. 
Far hierarchical menus a direct 


function call capability is provided. 


. 


* Display viewing distonce: 13-28", * Seats fit svitably clothed 5-35th% §- Eorphanes, headsets easily udjusted, 

* Pointer extends to but does not ob- user without degradiag perfermence. accommodates $th-95th% user: FIG 
sure ut exceed index mark width, * Arm rests 2x8" min. BBs 

* Pointers ore close ta dial to elimi- . Cock, sect have F in oon: 
tite parallax, shadows, tondard console: =: 

* CRI target visual angle exceeds 2.0 . Caen (enaterng) eemrencen Lareet an 
minutes, 10 lines of resolution; dis- FE 8ty He (SIND) betty onpeggerrt emer: 
tmw ee 1a® (10 mind, dots. Arete: $8. AR, 

* Counters, flags, printers, plotters: * Adjustable dimensions fit 5-3Stn%. 

FIG BL, 


neces. te operational environment, 


© Vertical seat udpastenents £5-217 in 
1" max wiecremnents. 

* Seat bockrest reciines 103-¢15% 
Supports torte so aperater’s eyes ore 
within 3” of “eye-lee™, 

® Cobinet kick spaces Sch had min, 

~ Seat adjusts fare, ali: 4" mn, 

+ Operator does nut have te tilt sell 
to adjust seot. 

- Padding does not restrict entre. 

+ Loader’s seat remnowble, stoaunble. 

~ Easy access to, from station, 

+ Stowed arene realy ancessitte. 

* Consele front ftoor spare: 8 min. 

* Knee room 7Sx20xi8” hed nin. 

© Workwpare onttenpametras: Fit, 

Odd dh 

. Allowances mode for teary clothing, 


wearing earphones, headset. 
Radio antenna located to minimize 
tadia-frequency hozords. 


Coter coding used when mwitiple 
handsets are visible, available te 
operetor, 


* Unpiay face to line of sight exceeds * Dispiay pointer tip same color as 
45"; min poraltax, reflection. marks, 
+ requently used displays grouped; inf * Stocked, — otternately 
optunal visuet cones FIG &E.). visible, 
Ukmrnation uniform: FIG 8.3. * Flashing lights synchronized. 
incicator lights show response, used9* Dota entry by overwriting is not 
sparingly, visible. 
Contrast, kuninance exceeds 50%. 
Flashing lights: 3-5 flashes/sec. 
Color coding used where possible; 
unused scales covered, 
Grags of information, commands 
distinc tive. 
Ussplav precision, response is consis- 
tent with that of system. 
Information disployec: Clear, speci- 
fic, precise, useab et not redundant, 
degraded by vibrations timely 
Lights show function: FIC 8F.I. 


* [Munination bulunced full on to off, 
* Gress or rute of change values ip- 
duled belween 2 und 5 per second, 
* Display tornats desiuned to opti- 
mige information trunster, 

* Display franes and pages uniquely 
identitied, 

* Groups of information, conwnands 
distine tive, 

* Hard copies of displuys are obtain- 
able, 

+ Dials visible to arctic clothed user. 


Ground 

* tluminations FIG 10.£.1. 

® instrument reflection evnided. 

~ Loader can see outside while epere- 
ting in close hatch meade. 

- Vision blockse field of view everiape. 


presented 


uted, 

* Expected use of information deter- 
mines updote rates. 

* Digital values requiring reliable 
teading updated 1 per second of 
less, 

> Cover gloss doesn't fog up. 

* Display chenges represent 
tional sate, 

* Tronsitluminated other displays: 
FIG OF 5. 

* Transitluminated indicators display 
system status, imvnediate octions, 


© Microphone, headphone, single (mui- 


Tbxptey indicates orceptonce ond 
tiple) speakers: 200-6100 Hz (100- 


Weim ssability at iopest and delay. 

* Information is essary for selection 
of control artinn available when 
needed. 

* Inserted items ore collected in hut. 


© Acoustical environment dors not 
degrade system effectiveress, 

© Noise tevets: FIG 10.F 2-8, 

© Whole body vibration limites X, Y, | ¢ Microphone: noise concelling in 100 
Z, time: FIG 10.F 3. dB area; 10 dB rma min. 

® Arctic clothed man net exposed to fl * Filtering, clipping is used to imorove 


fune+ 


® Scales: finear, start at 0, use whole adjustment functions. fet, displayed in invert orea, and ternp above CO; 35-45°F eptimel. intettigibslity. 
curnbers, 2 pointers max, numerals] * Operator and mointainer intorma- inserted simultaneously. * Temperature allowances wate fot? Binqurat headsets used when om. 
oriented upright. {On nat combined unless compatible * Onta entered vin keyhnard ore dis- dient noise exceeds 85 dA) 
* Mechanical types: FIG 8.F.2. for both uses, ployed, 03 keyer, on the screen, equipment. © Volume, gains audible min; 110 8 
© Audio signal evatuation: FIG 8.3. F* Circular diols: FIG 8.1.2. * Mechanical overiays for kevboares, I - Protective padding veed. max; squelched. 


Volumes;awer control hos detent | 

between min volume, off. 

© Exposure to gusses, fumes, texicity: © Communication equipment worn by 
see THRESHOLD LIMIT VALLES. operater is comfortable; metal parts 
© impuise noise: FIG 10.G1. de not contact user's skin. 

~ Heodaets worn in high ambient noire 

Provide attenuation equal to eur 

protective devices. 


* Software minimizes operator totk 
complexity, 
© Auditory displays have test device, 
Siqnal absence does not mean "90" [* Operator preemption ino crew sys. 
indicator light color coding for e-f tem oliowed only for mission sur- 
mergency, warming, summation, etc: vival. 
iG OF. 45 master lights se? apart. * Prompts: provide data and expinnn. 
tions; explicit; understondodie; use 
CoMmistent technology. ~ Worning signal interuity does not 
Auio signal action segment apeci-9 * Spetting and counen errars ob =~ Gigcomfert, “ringing” in the 
hes nature of problem. DEAL © vale! comments. 
prone, Persistent signats are not - Empoeed enetol perts grounded. 
vied FIGBGI, ati ~ System cltows emergency messages 
* Audio duration: min of top priority, does not interfere with 
wc; until corrective action token. franemission, reception. 
* Nurumum decoding required, © Speaker hears own voice in his head- 
Coding te wiques uniform focili- set in ghose with his speech, 
Tate chscrimination, identification, * Voice communication intelligibility 
telutionship criticality, criterias FIG Vt. 
Acalitory dit;-ays used whent vision. * Areas requiring special equipment,§ - Audio signals coded as ta mainte. 
uerburidened, degraded: redundancy association of like classes. cloming are specificotty identified. fonce, emergency, heaith harard, 
les: rabte; warning, cue needed, Yi * Dato presented in readily usable ond - Emergency Procedwes detailed. @tc to minimize operator's visuat 
* Verbal warning: intelligible, apt. ‘fF readable format, Gtaplay search. 
Autio warnings use standard signals. []* internally detected error messages = Instructions provided for use ond, 
Laveiss functional; basics well explicit, neutral in tone, foult detection for Communications, 
ated, graduated in size. . * Feedbock tor correct contro! input eavipment. ' 
* Teemu ‘or entry of otready available consists of changes of state or vatue 
sotut-t ation minimized. for controtled elements. , : 


* Audio, verbal warnings: 20 di min 
above background. 
Faiture immediatety apparent. 


displays ore avoided. 


Nomencloture approved by procur- 

ing agency. 

* Abbreviations from MIL-STN-17, 
MIL-STD-411, ond MIL-STD- 783, 

* Standerdized data fields used. 

+ Feedhork provider! to inwticote 

system status, 

Tammond language reflects uwe's 

point of view, 

Multiple tevel systems have min. 

mann levels, priority orcess to criti: 

cal levels, incicate current pasition, 


* Auditory — displayst volume 
adjustable, 

* Display freeze mode provided; has 
mode feedback. 

* Information grouped to permit 


ae 
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1 3 FASTENERS, CONNECTORS HANDLES 16 OPERATING ELEMENIS 
Diewces and techniques for com Securing devices veed te cueerdie, ‘Thre species or inherent devices veed Components which control the oper- 
matic ating information among crew} pockage or hold an item in place. to grap, hold, grip or heft an item for fer sighting, giming or viewing. ation of the item. 
men aithin the workspace, betwee: Catches, hooks, screws, bolts, nuts, includes evepieces, reticles, filters, inctudes triggers, fuses, cranks, etc. 
the crew ual externally located indi-f latches - both quick release and tool Handtes, joc tie Does not include controls as such, 
videuly, ond between the crew andj operated, . viewers. aithaugh there is sore overlap. 
renwtely located! persons, includes fastener and connector a- 
fictides antennas, where appliceble. | lignment ond locking devices such as 
lock pins, safety wires, pins, wis, Check also for the tock of handles. 
electrical plugs, and fittings. 


21 omni Anos 


. STE, Cons 
at os standing creas, 


1 for excess cicthing, 
puns und tools. 

ar from adverse en- 
aplicadle. 


* Controts used onty for maintenance, 


ent above stanfi) Microphones, heodphanes, heodsets] * [1 is impossible to insert a wrong | * Handles on cabinets, consoles are §* Optical instruments are oriented to 

t earmal, 41-70" ie- permit hands-free aperation. Plug into a receptacie. secemed, give aperator a comfortable angle of § adjustment ore covered during nor- Ff 
frequentiy rect 50- fle Accessible vohwne, gain controls are © Plugs, receptacies have oligning pins J ° Handies, grasp areas ore located i mat operation but are accessible, 
1° from ceaterlioe. provided for each channel. fos insertion. telative to the CG. Preging, charging fittings ere occes- visible when required. 
Hical sutface above Foot uperated "Send-Receive* con-] ® Aligning pin extends beyond plug i ® Foot controts ore not used for pre- 
mal, 4-7 16-347); teat when both hands busy. electrical pins. cise adjustments. 

antly wed, #-$3° Hodes, telephones ore located for] * Plugs, receptacles arranged so align- ? A single control, joystick, boll is 


wn user cantertne. ecty emergency access, time criti- ing pina ore oriented in the same hendie/grosp area far units 10 lbs. reedity accessible. vaed for two dimensional tracking. 
console top: critical cat communications, telative position. or more. eee - intecpupiltary distonce between eye- 
{2 min ove seat. [- Communicution devices ore located] - Connecters placed sa that spiltage | - Hondies located se that fifting is et | pieces adjustable: 50-76 mm. 


fin distance fram body. 
- Hondies reachable by Sth% veer 
wearing bulky, restrictive clething, 


3 eoen of weapon 
& loading, tiring, 


within easy reach of operator. does not cause dornage. 
- Fastener, connector operating parts 


are eosily accessible. 


au 


by clothed S-95thh Farphones, headsets easily odjusted, 9 © Identical screw, bolt heads provided F* Bor, T-ber, J-ber, recessed havwiest ing) * 
cuding pertu. vance. J a commodates Sth-95th® usert FIG) FIG 10.8, 959% (Sth®) users FIG 25.8.6, 
rie 25.8.6. + Surface texture of hand-manipulated [© Fieid of view is compatible with vee, 


* min padding. handled. fuze + ontrots monimizes operotor's optical-machanical bimits, 

SFG 10.58.93 ‘ ain. ® Entrance pupil = magnification x 
LTNLANS bawent oe ; + Hand shaped handle veed an item exit pupil diameters. 

ly eepeiet ue: = Cotter keys: snug fit, lorge head, carried frequontty or for long peri- } © Reticle lines: thin enaugh net to 


+ Size, shape coded pins avoid mis- § ods.‘ blech target; thick enough to be 
motets FIG 1344.1. easity seen, 

= Connectors ore physicatfy different * Eyecup specifiections FIG 15.8.1. 
when lines corry different fhiids. 


ities FM, 25.%, 
sions fit §-25th'%. 


© Bolts requiring high torque heve on fienits for ene man lft: FIG 


atoent: ae lit > 
~ 

caches dG 

sper ale con te 


SNOdV3M Q3AN3S M349 


- Knobs preferred over screwdriver 
far frequent adjustment, 
= Sight mount leveting vial supports 
strang enough fo prevent bubble 
displacement 


© Over 10 ft.-ib, torque use external- 
qipheak below 10 ft.-lb. use 
internal, external or combe grip- 
heods. 

- Quick disconnect, snap action, 
felease, twist: up fo one full turn 
for frequent, critical use. 

- Tighten CW; lossen CCW. 


restrest ett w, 
rahe, afr 


man lift enty if: item configuration 
convenient; neither man encesds 
ve statows one-man limit. 
toy acres le, = Hoist hugs if item ever 150 fe 
f space: 4! min, - Reach to communication controls is * Gross (limiting) dimensions bosed on f * Handles have of beast 2%" cleerence 
AB" trend min, unobstructed. Mth (5th%) operator's hand, orm: 
gometrnss oF. TD. Workspace uccanmodates operator: - 

weurim; eorphones, headset. 
oats eee ge =, Contectiare ie emowdble. Line reticles preferred over these 

radro-fr 'y hazards. - ions to vee are fr - line ic! strat over 

- Connectors ore seporated by 0.75° : with |, 2. or 3 centro! pets. 

eka if ‘ned with bare (gtoved? + Smoll cross or circle preferred over 
- Mooting screws hove clewonce 


holes. 
+ Connectors easily reached by user in 
bulky, resivictive clothing, 


ped heavy clothings, 


‘min, 
oriabty sit (stant) 


Color coding used when multip isl coler 
handsets are visible, available to si és si i whan accessed, especially if hezards 


operator. present. 
- Elements that ore mated ore color 
or dhape coded, 


yement does not | © Microphone, headphane, single r e Hand grips have nonstip surface. normal 1 * Goresight inobs have positive loci. bi 
fectiveness. tiple) speakers: 200-6100 Hz (100- ‘ Removable, corried units provided ibity i: required. © Gunner erwiroment minimizes ob- b 
1OF 2-8. 4800 Hz) dynarme range 50 dB min, _ with handies, other witeble means Magri scuration, shock, vibration to permit 

Non liewtss %.Y. Microphone: noise cancelling in 100 for grasping, handling, corrying. requir tesumption of tracking ofter firing, 

3 B area; 10 dB eens min. need frequent Hordes do sat intertere with epere- 

an rat eqomd tu iltering, clipping is veed to ting or maintaining item. 

35-45°F aptimct, telligibility. > Carried item will ride clear of begs 

wonces made for inaural heudsets used when am- of personnel, 

wd physical lobor, dient noise exceeds 85 SEXAD 


ent, Volume, goin: audible ming 110 d 
max; squeiched, 
Votumer;ower contret has detent 
between volume, off. 
4, turnes, tonicity: Communication equipment worn by] ¢ Remevol of plug, connecter does net Handie/gresp surfaces ere net 
LIMIT VALUES, operator is comfortables metal p ‘expose hot leads, thermolty/etectrically conductive. 
do not contoct user's skin. + Plug of one voltage rating connet be: 

FIG (0.6.3. Headsets worn in high ambient rei: inserted into the receptacle of 

ot within twice Provide attenvation equal te another voltage rating, 


4. 


oer FIG 10F 9, protective devices, © Al het contects ore sockets, ‘“ 
wwice provided. Warning signol intensity dese . palpeseryp apuareeol ony wee whent : 
ate, couse discomfort, “ringing” in oi te mechanical func lo 

comers) rounded: eors, i tonne safety. nen ee 

dna, Exposed metal ports grounded. © Use captive type dust covers where 

minimized. - System allows emergency messages) fe 

nits FIG 10.6.4, top priority, does not interfere with 

asive, Non-toxic. thei¢ tranamission, reception. 

2 storage for mon-f * Speaker hears own vaice in his head- * items exceeding one man lift FIG § ¢ Components, © CG, weight of equipment merited, 

ate. aet in phase with his speech, phoss, frequency. t@.C.1) ore fabeled with weight, lift ss ‘ where opplicabie. 

ards adjacent tof * Voice communication intelligibility c limits. i i Jack, hoist points labeled. 


ait to user. criterias FIG Hl. tifted by color, size. © For mechanical power lift: hoist, Hft 
special equipment, - Audio signals coded as fo mointe-§ * Plugs, receptacies have stripes, or- prints, provided, labeled. 

healty identified. qance, emergency, health hazard, tows, etc to show oligning pin posi- § © Hand grosp creas identified. 

ares detailed, etc to minimize operator's visvol + Heist tugs morked “Lift Here”. 
imple. display search. selectors, sefeti 

ogramene:t. Instructors provided for vee and cleerty identified os te their pesi- 
include worniegs [| foult detection for conmunications§ clearly marked. tion, 

itt hazards. of equipenent. - Pe, receptacte identification: FIG % 
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OBJECTIVE: Evaluate the effectiveness 
and safety of the cesign of mon-cperated 
materie! handlers to enable the operator to 
gain access and egress, prepare for opera- 
tion, and to actually hone materiel. The 
HFE subtest shou'd consider evaluation of 
operator performance and safety for these 
functions under conditions which ore repre- 
sentative of those expected in octuci vee. 


conditions - time critic a 
‘ation of use, type of loa. 


TAKE/LIA 


PURPOSE: Evalucll 


PURPOSE: Evaluate the design of steps, 
ladders, platforms, handholds and lobels 
for enabling a user to climb on to and off 
of the item. 


PURPOSE: Evaluate the design of doors 
and other access covers for adequacy in 
enabling operators to open and close 
them from normal approoch location 


PURPOSE: Evatuote the design of oper- 
ating components, both extemal and in- 


‘ternal, for allowing a user to perform a 


Preaperational check. 


ing position for ea 
both nominal ond c4 


inside or outside of workspace. 


MATERIEL. HANDLERS | 


MAN/ITEM TASKS 
Step into/out of 


MAN/ITEM TASKS 
Grasp door handie. 
Unlock/lock door latch. 
Uniatch/ietch door. 
Push/put! door open/shut. 
Use handhoids. 


MAN/ITEM TASKS 


Visually inspect externel operating com- 
ponents. 


Verify adjustment, structural integrity, 
operational readiness. 


input test signals to disploys. 
Read/interpret displays. 
Determine control readiness. 
Set controis. 

Check food transport system. 
Check load lift system. 


MAN/ITEM TASKS 

Mount steps/lodders/romps/etc. 

Use handholds. 

Use footholds. 

Corry load, 

Lift/tower load to/from platform/tedge. 
Read instructions/labels/warnings. 


5 -RATED 


Take/leave seat. 


A. LOCATION & 
ARRANGEMENT 


B. SIZE & SHAPE 


c, DIRECTION 
& FORCE 


O. CLEARANCE 


E. VISIBILITY 


USE 
CONDITIONS 


SAFETY 


OPERATING 
PROCEDURES 


xa 7amOnD > 


The conditions applicable to this class icludet 


ie User conditions - level of training experience, body size of operators, and clothing 


and encumbs unces; 
2, Environmental conditions ~ noise ond vibration environment in the use area, weather, 
feat ond cold, Uifterent levels of illumination, ond different types of terrain; 


4. Operational __contitions - time criticat operations (emergency egress) ond use 
conditions (duration of use, type of loads, distance of load transfer). 


PREPARE FOR OPERATIONS 


T TAKE/LEAVE POSITION ENGAGE LOAD 


PURPOSE: Evaluate the normat operat- 
ing pasition for ease of entry and exit in 


both nominal and contingency conditions. 
materiel to be handled. 


MAN/ITEM TASKS MAN/ITEM TASKS 


Step into/out of work ave. Activate item. 


Position materiel handling device. 
Orient materiel handting device. 
identity load, , 

Move materiel handiing device to food. 
Control direction/speed of item. 
Acquire jood. : 
Verify acquisition. 


Toke/leave seat. 

Move to/from operating position. 
Remove clothing items/encurnbrances. 
Stow clothing/encumbrances. 


~~. 
s 


ranmon Dw >» 


za 7- mM ON ff > 


PURPOSE: Evaluate the design of the 
test item for bringing the materiel han- 
dling element into contact with the 


if 


LIFT/MOVE MATERIEL 


PURPOSE: Evaluate the design of the 
test item for performance of the opero- 
tions of push, pull, lift, transport, ond 
deposit materiel os required. 


” MAN/ITEM TASKS 


Read labels/instructions. 

Operate controls. 

Reod/interpret displays. 

Lift lead. 

Transport load. 

Identify deposit area. 

Ocposit ood. 

Monitor external abjects/conditions. 
Communicate os required. 


Com- 
ponents 

S 

A A 
8 8 
Cc Cc 
o i>) 
E E 
F F 
G G 
H # 


a 


head 


ra _ beg 1 & 


ec bs 


we connote ae amet Leen mene Koos 


feorens 


Re : 
ESTATE A (LABELS, Manuals, MARKINGS | 2 SfE PS, LADDENS, PLATFORMS §& cana 
COMPORE NTS ' pe 
Provide technical guidance in the] Provide a surface to accomodate us- i : ‘ i Components ats. 
form of written material, schenrtics, Jer's feet white climbing or conducting Fi i ws 
droyroma, illustrations and instru. ion F routine checks and for the temporary 
places. placement of loads. 
Make operctor awore of hazords. Wheels, hubs and structure! mem- 
Give special guidance or instruc- [bess used for climbing ore evalvated as 
tions. jodders. H 
Angig af ascent defini jone ladders, 
HUMATE RAC TORS 90) ad ‘75°; stair: 
CONST LRATIRES '-20°; piatforms, 0. 
A LOATH A AKRANG MENT & Controls, displays, etc ore clearly, §- Adequate foothotds provided for /* tHondrasis, sofety burs, chowe : 
fr ima appropriately labeled except where] crew to reach hatches from ground. ground plattorms of star openings: pecsbte. accessible, rel.abie. ae 
The ps. tionewy of a component as it gy use is obvious = Sequence of stepping pointa ends] 43° above standing surtace, 1© Filters accetsiie hae 
affects ihe ability uf the uperator to Labels ploced on or near items they | with proper man orientation to door | * Handifootholds oid wer access and iti 
rewh, operate of mampulite ity ite identify. or entryways movement. 
Chalasy faaton of opeames (ucces- Do not cover other information, Step swfaces within, without work- Piond.wids furwshed where needed; 
sesh, Cover or duor operation, loca- Label is not behind control space easily reached from either di- withun easy reach, ; a 
Thon af carqonen's (knobs, levers, Label location consistent, tection. Hondholds integrated with doers, i © Spare twe can be 
ete) os well as its reluhonship to 1D label: not obscured by com-]- Seif locking device used on elevating entry ways for stability. when slowed. 
others uenpunents. ponents; on flattest surface; on main f stands, platforms. Adequote hondhoits for bolonce pee ~ Special jovis for o 
chassis; min coverage by grime; not while moving, i" ment reounted 
easily removed, = Fuel fill-ppe outs. 
B ANTE A SELAPE Choracter height determined by dis- J * Gross (limiting) dimensions based] ® Handrail dimensions: FIG 2.8.1-3. - © Gross (hating) a: 
. eo Mm tance read, luminance: Ftu 1.8.1. on 95ih% (5th%) body dimensions of © Oval hatches 17° x 28" nen. HHS (SHO) user: 
Tre ine ours upd/oe minimum di+ Group label! characters larger thang, users: FIG 25.6.1-7. ~ Dron phan, vol 
Mmervons af components that are those of controls, displays which ore | * Stair, stair-lodder, fixed-lodder di- number of sizes + 
Pernice! for cdeciate nan use, ie larger than control. display positior mensions do not exceud the max, © nerqenenty cn 


choructers: each by 25% min. min dimensions: FIG 2.B.1-3, Femeyvest, antritir | 


caaheg Pe effec ty af unticopomet- 

ne want diem al clothing (arctic, Letrer, numeral styles: FIG 1.8.24. Storrs, lodders accommodate Sih - teen, 

RO) roesuerat ons, and the shape Height:width ratio = 5:3; "4" is | 95th % user wearing arctic clothings Senlt gets tw 
and cuntoce ot ‘\xadles, knans ond fy stroke width wider; SM" & "W" iw = FIG 25B8 + AWA core crates 
other contents to eahome both the 5:4; "I" & "I" are | stroke width, : 

dentifecat-on ood ise at the compoe Stroke width fs dlock (white) char- 

nent. Mm = oacte,s on ight (block) background: 


1/6 (1/71/83 of height. 
Folding ladder lift height: 3’ mox. 


Stoirs, ladders, platforms, rampe: 
withstand heaviest combined weight 
of user pivs equipment pivs satety 
factor. 


Cor Sens Fontes 


The moverseot ond ot force required 
To oper te gener ily rurip.ate @ 
Corpnent touedie, Contrul, fustens 
miss on the deed. 
A at onto correspond ig to the 
1, totar tem reac. 
rat ce as well os 
In required. 


Te 


Ate Spacing between characters (words): Finger clearance is provided in fold- 4. Handhelds de not intrude inte wert- 


one stroke (character) width mia. ing steps, ladders. . apace. 
Line spocings: character height. Step width, spacing veedble whilef. tiestedss arcemmenintes arctic 


TT Tet Sou SOR ENING, 
ALTAR AGT at oe ws ihe oper. Counter numeral hiw ratio = teh wearing boots. gloves: FC, 29.8.1. 
tor fo oertore: creamed ac hors, (except 1); separation = & to® Step width, spacing accommadate 


yeootowheh vines asa Opticat projection: all caps, stroke J boots: FIG 25.8.8, 


he mount of body width 1/6 to 1/8 hz; exceeds 15 Footing lodder catches, forks ere tec onatess FG 27.K.1. 
Oy oq ur, forse, minutes visual angle. operable with cold/wet arctic mit- - Entre, cqem poedie erase 
where goropr ate, will Thumbwheet qumeral fiw ratio = fens: FIG 25.8.1. — 
clude cons terations such as 3:2; h = &"; stroke width internolly 
‘ tmots, helewets, protective fexternally) iliuminated = 10:1 (5:1) 
tery tee B* Adbreviations ali caps, no periods, 


Extended copy ues lower case. 
E AS ITY Visvat obstructions, dind fosthoids |. Handhelds clearly visible frem inside 1 - Latch cantred visible nitialty. 
Trove sweets of ae tr penent that 
contnbute to the operator's ability 


illua ination feve', color. . 
Lutets easily, occurctely reut at Treads contrast with structure, cen 
uperational temtng distance, vibe sexcuous in dim light. 

te see ut clearly, eluding locaton, hon, light levels, environments, For reduced lighting reflective ma 
sie, sie, Color, contrust, field of Labels ore sharp with high or color terials uses 

View, view My distume, reflectance, contrast. 

nad umination, With illumination above | ft-C1 bieck 

tetters, light background. 

Dark adaptation: fetters visible, do 

not interfere with night vision. 

Mumbers, letters, details viewed by 

TV; tight on dark background 


F St  OMOL ORS Lobel characteristics: accuracy re-* Exterior personnel platforms, werk 
SS oY aquired; time available; distance; areas: Open metal grating of nen- 
nispetts of a compenest that light level, color; criticality of func- shid surface. 
IN fo Ps Apert onal stalls be- tion: consistency of design. Steps useaote if wet, icy. 
dors amd after use, as well os Labels on production equipment cre 


reangnce at ca acceptable as durable as the equipment. 
eawronerent in the wourksvoce Oreos. Labels not covered by other units 
not obscured by grease, dirt. 
Morkings, fogs ore as perrmenmf, 
washable a3 equipment. 

Load capacity morked on fitting 


equipment. 

G SAartry Vertical lohels used onty when fobels Lodders are not provided whan e- 
ate = ore rot critical for persa nel safety, | quipment is to be hand carried, 
Those pects of a Component that per formance. Open persunnel plot forms hove o toe 

coul! cause 9 ary to the operator of Electrical receptocies marked with board, screen 3° h min. 

Diner persortel, miudog preventaes voltage, phase, frequency. Safety mesh under open gretings. 
ter awperts for bad arather of Pipe, hose, ube lines clearly labeled» * Obstructions, sharp edges ore pad- 
retuce! vietility, occidental con. [IP 9% to contents, pressure, femper- ded. 

tat with electrral, temperature, ature, hazorils. Lodders ocated oway from moving, 
heme), rudhation asd pressuriza- & Warning placards illuminated. parts, electrical sources, 


J uAd deiner to sight ond Placards adjacent to hazards. 
Hore omuder the Com 
adits of eet on battte stress. 


Pon nae 


reer. par 


SATIN, DPE E URES Abbreviations are standord (MIL- Elecators, hydraulic work platferms 
Bee cee GF Oe STD-'2), new OK if obvious have visible max load signs. 
eat ort caturmationat 4] & Trode nomes, irretevant info do not ff - Faotholds market, identified. 
f Slaven man appede un labeling, “No Step" markings if applicable. 
pepment Lidets concise; min redundancy. Warnings labels fo: hazards. 


Abstroct symbol only if meaningful. Procedures listed for stowing, em 


popes is well us ied gids, 


trys vy teaty trrasbles Wards familiar to user. placing ladders, romps. 
at repun manuals i © Mont qrasp areas identi fied. 
Cy attent on te De satety [B- Printed info directiy useable; mun of 
apt = Components. decoding, interpclation. 


HHS AM Oe 


+ ta as crenottofe 4 
ring oF Conte te) 
1 for the terg¢meory 


nd sfrecture! ren 
-04 re evct ated int 


detent on: ts there 
tery HOI, stay 
OM; ptattores, 2. 


olds previia! tor 
thes fram qc 

epping paints e's 
| CL eTTOTER i Onur 


then, without wore - 
Ned tram exter J. - 


ce wad on @lerotr 3 


{0 neights Y eras. 

Motforny Urq: 
Mt CQnrtened we ght 
nora pes oatirty 


24s provided ut fold. 
» 
1c:n7 ueable wtyle 


sco @commadate 
te 

caters, tks 
ch haw) one tie mat. 
” 


om, bind foatrotdh 


with structure, con- 
srt. 
iting retlective rma. 


wt platform, wark 
shal grateng of nen 


wet, icy. 


te work ploticens 
ond Signy, 

« Mdemified. 

is if appheable. 

F hazard. 

fe stowiney, erm 
7% 


+ Hantholds do net intrude inte werk 


+ Callapiitle — hawtukth)  erectanie I - Handles uniform in eperetion. 


terce. 
. Hertgeae areas away trem cables, 1- Escape epeningn snenth-cdged, no 


4 DOORS, HATCHES, PASSAGES 6 CONTROLS 


Cowpanents weed te axtivote, dvectcvete aul matty the egaprarat power 
eee CR mah fe eam Bie me ap reap omer 

Hendies, res, brabs, rentcras, Wiggers, levers, sheets, pedals and other 
ee ee man epereted (tens @& appx ahie. A bs 
haw Surdles, structural menbers, Covtrcts ae ansmrvated eréy anth the tem under tent, nat eit eq_apment pix ot 
eh, vet fer gnop.ag or bolance, are be a claret en 4. 

eechuted as honthuids. 


Provide @ wears fer entering out 


stom arad to murntum Balance. 
Seguly leverage ent sgpert te @ 


Cee ee ee 
unwed plittutrs G6 BGs apamenge: 
ws” tee at ody surface, 
Pusst fuotnchin ond veer access und 
sane ent, 
+ Mui Kreohed where newdet; 
ithe. ott Peach, 
terete cle yoted with doors, 
othe mays tow stability. 
Ar pate hunitekis: lor palace 
watobe iteretey 


accessible, rebable, hand epereted. 
Filters accessdale for inapection. 
Congenents reqarey edpatment 
are reedity eccowbie. 

Oval etecia ctiew inner, exter tires 
to be checked, witeted 

Spare tive can be checked. inttated 


Peped tegrter. 
Central qrenge, sequential epere- 
tere Nave teft-teright euifer tap- 


rent meted nearey. 
Fuet titt-pege etede coh, 


Cross (hemting) divmeveiens based an 


© Retary wise, Poqers 1.6 
° Lower size, cape: FIC, 64.9-08 

* Cantrots hove nan-shp get teres. 
Gress (hawtag) Lesietabte® Gorman 
sore beesd on Mth (seh) €5- 
SLINDN ep~reter. 

© Sere coin 3 sison erm. 

© Lower use, Sepes FH, 689-16. 

* emetic pevetct: § shett lengih s 
£.3°.7.1% erp hemeter . . 


© wentrait serenmone: FIG 2.8.1-3. ® Circular Natche 30" men de. 
° 


Cnengnents 
fommed, amtatie tina atete mit: 
fom. 

Serealt party twowllerd enth carc tor 
ematty re Captiee. 


Potch hh wulle untaching force: 20 


ran. 
Overhead avtcte pening ferce, SO 
> ran; eperable by veer with Sine 
am, hare strengie FIG 6CL 
Hatch epavwny force: 50 & man. 
Henties aperatta ath giorno. 


wean ete pueetean, 

* Peants chen te argent gemtion 
otter ne. 

© Stage At hegeowny end ord of can. 

fot ox teve poorer, 


es 
thea aperetcan, $° men, 

* Hetery seperation § IL 645.5-6, 

© Linea wepweten $s 64.918, 

© Compatible wit hauhwear ved. 

© test seitches sepweted J" here. 


Fined equipment is tacated F min 
from goupt area of daers. 

Crone (limiting) dirraveiens based an 
PSiv% (SthR) fully eqepped vers: 
FIG 75.8.1-7, 


we 
thenBedt cmcewrunetnion — aretic 
yloves: HOG 2B 


Homies, hawtgnps vieahie with 
orc tee rrmttns WM. PUI. 
-tawy, eqem pede wearing 


Hundhoids clearly visibie from ineide 
ond ovt prior fo grasping, 

Cotor coded te enhance visibility, 
prevent grasping error. 


Stars, stoir-loadder, rerpe apen anf ® Hetches apn with @ single motion 
one on both sdes hawe intermediate § of hand, foot. 
quard roils. on 


Stave-lodder handraits are ran-slip, euceeds 27°, apprapriate foat rests, 
Hondholds usrable if wat, icy. stepe provided. 

Haretyrig wedbie with bere hats in I - Latch handles de nat freeze wp 
hor bmaotes, high teng. ~ Deers teckebtc fram raids. 


etule writ ang oft he milters, 


Open parworeel plotters quvardraits | * Doers, ets ave easily 
‘a/interrnecrate roils tap rail 62° rouched, ted, quick opm 
mun, roils eet Bach fram edge 20°] igs 3 sec man... 10-38 m. eporating 


run 


Ines, hot popes, efter Nererds, edetcuctions, permit pancage with 
begaproprate structures, wires Con mrvivel equoment. 
no! be used as hendhobda, + Glass in duars shatterpreet. 
Husdbrags ne projections, sage + Ne harerde or ebetructons in entry- 
ways or an either side. 
o bmerqeicy contre lanted near 
trintet = wranmng = huping/ne wow 
Th Poids marked, identified. + Coles of Satch handle different from 
that of door. 


+ Correct mavement of latch handle 
diegrammed, iabeted, 

+ Exit instructions ere legible, brief, 
clearly worded. 


Weight coparity indicated en stends, 
oe hoists, jacks. 


8 DUPLAYS 


cenrerreng the statve of aperot en, 


placed mas an if, 


Oraptey retationshap te centred +s ap- 
parent: determenes contrel vend, o 
@xpreent hepiaved, 
Functensity reteted wuts geped 
Otspteys, groups have lett-to-rgnt 
exter tup-2e-brttemn erdsr of ves. 
Disptors iecated wm they can be reat 
40 the requred degree of accuracy. 
Lighted contret ndecoters ore ue 
eraepevely enescuted ath co toh. 
* tener gacy, crite al, ergartent 4s. 
Days torated 1 10 core aime bre 
ef ugh, 

Oreptay wowing Gotancer 1} 28". 
Pomser extends te but ders ret ob 
scwe oF enced wuden rrart width, 
Pownters are close te hat te chens- 


© lenemetr ie cowsterte: anes, fence fey 

1 -witgart net tn ese eed 26.7 Ios, 

fhm  foece  camteotes Orowete 
Vent Poets wapenets ) sec. priced 
rye ta mere, 

elective mm. J¢ iw tites, io stop beteren paw 

bow existe recies tit 


° Oman Reaarerenns | 
OAL -STO- te 

© User-Comeuter interface 

Dota (Mit_.§ 7-1672C) 


ne of camara 


Cw. we 86 fe poarhan, 
nis Grchateng [° "eduin feten to engaal peeten ~ Guidorce Date 
G edt. “Nerv ‘ 
eat Oe ee er es cen: bauble OMIL-HOAK.-759, Ete) 


oe hee pow tee 6, 


Pie whos 
r 
Ke ods. +P. 
be wb. 1G 
won ww. 
tts 


ie 
nt ots, 


Corgesanh rat pronde wwe ot esbiary mbermetun be the aporetes 


Prewde gettive sec ateen of devetopeng a cure metluns tore. 
‘Drtploss are aneer sated andy won Ihe item under test, aot ait equpment 


legeran witdie. 
°F lonteng tights ere treruzed, 
© Ieamoten Setencert titi on te off. 


e@eeve 


20 Bern ALE 


7 


* Onptoy ponter te seme coler on]. 


Fn ain mene CL Lae 


Di 0.eees 


The area witton which fhe veer oper. Dwr -ces rnd tenn ques for can 
nha ociorratan anong cme 
bg hades spruce tor controm, Giapwwrt, Pres a then re wore, Sete 
Ne crew ond extersg y wauted mh 


ote he eau prnent. 


OI <& siectrome UK ek, seupos 
and .nndows a8 weil es staruing areus. fy tos, ond detewen fhe tree ow 
orate. ond stots. 


Prowmdes storage far ea ew © Sotmeng, 
sonal yeu, erdpore ani tools 
Protects cpecatoy from anherm or 
pret wt wen a 


(sewed mirtore: normal, a1-/ 7 ie. 
ae"), eciety, Irequentiy read, 50 
oF (10-357), 2 21" trom centerline. 
Cantrole on vertical axtae onowe 
floes (eroth morrai, Ja 707 (ad jen, 
precueiy, freqeectiy verd e-5 3° 
(5-2), © 2i* from veer center:me. 
Waih vison ower consote fopr crit col 
wormey dspiay 2ib* an ore Brot. 
Crane controts eamty reacted, af- 
faurd toad wedihity. 

Drspte. reading boretien ident: Fed 
Seots ht mntedty clomed 5 45m 
verre thet arg adkeg porter mane. 
Aree cesta 2a men 

Bark, sot hove f° ren poddrnp, 
Standard cormote: FIG 10.41-2. 
Croee (Linting) danemmers dosed an 
Sem (Stn) weer FIG IS8.1-7, 
din ot en) herens ann heme oan 
SSE ELH BD Nate oy ppm caer 
Ce a re Soh ree oe 
Adpetabdle dermerseae fit 5-9$ 7%, 
Veructe aperator's soot: FIC 1SHe, 


Veetcal seat etpateneety 15-2 an i* 
nae crements. 

Sear borkrest rechnes 103-1159: we 
ports torso om aperctar’s eyes are 
aitten 3° of Seve ine”, 

Hf arme eduat: Te-11* aheve aver. 
Seat odpvete fore, ott: &* mn, 
Orerotor does rat hewe te lift anit 
6 alast sect. 


Wineyee m@equreten es 1K, 
Wade tee 

Cobrnet beck sper ta0° had men 
Cansote front foer sare: & mun, 
Kee roe" 2522009 teed mon. 
Allowances made for heavy ¢iutheng, 
Protes tive equapment. 

Vetcte seat: FIG 10.0.5. 

Seet adpntmen overhead clewace 
fromm peat pare 40” men, 

Suttcoent clearance fer ver eth 
gloves, arctic emutis, heavy clomung, 
User space cat erarcerted won by 
others. 

Retlec tion of mnetruments, comeles 
wn endows, wintietds sroded, 
Ridht-iett vewwg angie for erap- 
around caneote: 907 mas. 
Udwmemart ern FIG 1OE.1. 

Forward tetd ef vee 10” men, 
Visors, ete reduce enternal give. 
Remete viewing system prewides the 
) wets! com deneres (¥, Y, Zh. 
Oveect view of work 1f practi, 
‘Dieter tien eveidad in wevteae. 


Acontical ewranment does cot 
de yode system etter tiveness, 

tao vowels: FIL HOF 2-4 

Whole toly wbraton bets; X,Y, 
d. beret bs Ob? 

Veticie ter: eB ima, 

Stearn: exceeds AW cu//reaiinan: 
hot clnate, (50-200 ev irminiman, 
Wirdetueld defrustuble, 

Beche clotted nun not eapowed to 
fernp ubowe 60°F ; 35-45% optimal. 
4 orbhtt operators hove view of t.p0. 
Mirror braced oganst vitsa tin, 
trpemre to ques, ferwra, tonicity: 
see THRESHOLD LIMIT VALLES, 


Nowe Garotion fretes FIG 0.G.3. 


Whoie tedy vibroton aithin howe 
Mot for proficiency: FIG 10.9. 
Wintdvetda, winders are shotter- 
reel, dort distort vison, 


0.08° (0.5) run rade 


Casa da pt avided en mreving parte 
Motion vickresn tems FIG 10.6.8, 
Adeqrate, witchte storege for man 


vals, worksheets, ofc. 
Etevstors, bydrauhe hits hove mos 


load sgn wisebiea 


Corepcvovs plararde adjacent to 


eprement! hazardevs Yo caer. 
Areas reganrng special eqnpmnent, 


Clofheng ore speci ficatty dentifred 
E mergern ¥ procedures értaied 


hetruc hong kept smole 


Seot adjustment dag arrewed. 
Push-ovt escape ewiiows morked. 


Diaper plarement above ston 


Cono tay ba ted perwos 


Inc nades antennas, ahere appicane. 


+ Ramos, fewprons, are hucoted tor 


fay emerge Come time cet. 
C31 armen: of .or 
Comwmun.coton dev-ces are leceted 
ei thun easy roach of apev ster. 


Earnores, *eader's eoety alnated, 
acCommadstes Stn. S° 1% vere; FIG 
23B.0, 


“.craghonet, ecb. hwersets 
perm.t naets-frew aerat-on 
Acvet-Din wonre, gn controis are 
Prowaed ton each channel. 

Foot apeoted “SendHeceree” com 
trol when bom Sars busy, 


Raa’ te com-uencetion contres 6 ; 


+ Ratko antenna tox sted te memmere 


1ono-f equency hasor de. 
Cperatars portio ewarng acta 
emu tions, arc tt Neodwons, 


Mocraptvere, headtohare, veraghe (reat. 
tote) mewhers = N-21UN ry (100 
8250 Hh Gynec rarepe 50 ab men, 


ioc caginone ronw cancettng wm 100 : 


B35 aren; 1.) dV ime nn 

F iter weg, <p 19 vend fe eprowe 
mietiqadsity. 

Bwanact heoderts ward when em. 
Deent nose etc etety 85 dMAL 
Vuturve, gown eudbie mem 116 @ 
fram sense ite, 


Vohsre ‘power contrel has értent - 


betewen mun verere, off. 
Carenmecabhon eqaprant wan by 


eperoter «t Cantor tothe, motel parts 


do ent Cantar? veers an, 


Hercxterty corn on hagh ardwert naee 


prow de offencton eget fe ear 
Pichective dowiren 
} xpoeed metet parts qewndnd. 


Sytem ciiowt emergency menengee - 
fap provity, Goes net intevtere ani ° 


thew trans von, receptien 
Anrenras, wovegndrs grmsrated. 


Sprecher hears cam woce in hie hred- 
301 in Chose enth his erect, 

Veece comemmicntion avtattignd ity 
Criteram FIG ELI 

Aude wqnals coded as to mente. 
nonce, emergenry, heath hazard, 


etc te fumernre operates vimsol - 


dupiay search. 
imstructions provided for use and 
foull detection few Commeumceations 


< 


STE; 


OBJECTIVEs Evelwete the effectivense end The cenditiens applicabie to 
i setery of the design of man-manitered materi- 

et handlers te enable @ veer te assemble or 1 oer_conditions « trainin @ 
A Trams eur cates ae, pool pada ts, arctic mitts, bulky ch 

- ste, ‘ov jormence sta- 
’ tue. The HEE subtest sheuid coreider evatva- 2 Emritereventot conditions - v 
Hen of veer pertermance end safety fer these seat ee res 
functions under conditions representative of 4 atienal conditions - tim 
these engected in ectual use. trons iduratien of vee, ft 

s : 
AsSEMBLE/ING TALL PREPARE FOR USE 


; 
z 
i < PURPOSE: Evelvete the test item fer PURPOSE: Evolvete fhe test item fer PURPOSE: 
ease of ternperary er permanent instolte- ease of determining preaperationel sto- fest item 
tien in ether equipment er focilities, tus of eff eperating compenents, inchd- edpatment, 
; inctuding connection of entire item, ing security of fasteners, fluid tevels, both prior 6 
theses, power cable, hydredic tines, condition ef filters, parts otignwnent, direct rend 
} Ppes, ete. initiel centrot settings, display reedir.gs, tering tesks, 
e j ote, 
a 
; MAN/ITEM TASKS MAN/ITEM TASKS MANITEM 
; id 
5 0 Placefelign item. Vievally inspect components, the gra 
{ Connect fasteners. Reed ichets. : 
Use tecls/ce 
; ; Attech tines/ heese/ ceblec/ wires/ pipes/ Marvelty verity conection. 
f z ote. Tighten com 
; & < Set controte. 
Level os necessary. Realign con 
= conpanants/ meawre- 


Cand igure fer vee, 


ee ae __(NDEX TO DETAILED DESIGN CON 
Test ttem 
Comperants 
tA MAAN FACTORS 
OND IDE FAT TONS 
A. LOCATION & 
ARRANGE MENT 


®. SZE A PE 


ve TORE C TION 
“* gs “ORC. 


Ce SANICE 
. VruBR Ty 


eee 


| 


zranrn One PY 


wy ea ot 


‘ 
! 
4 


The cond tions applicable to this class inchide 


t. User cond tions - training and experience, body size of operators ond clothing 
ty arctic mitts, bulky clothing, etc.) 


See gemen tal conditions - weather, terrain, climate, iilumination levels, neise 


renin the vie aren 


bh. ole Conditions - time criticol aperations (emergency egress) and use 
Tiere (duration of use, frequency ef activities, | er 2 man perfermence). 


PREPARE FOR USE START/MONITOR/STOP 


‘tt item for 
ational ste- 
Ate, inched. 
hsid tevets, 
alignment, 


» readings, 


s/meeeure- 


WNITIATE/TERMINATE 


PURPOSE: Evolvate the design of the 
test item for starting and stopping the 
power macystemn, the movement of mo- 
teriel, on welt as for the flooding and 
unioeding of materiel. 


PURPOSE: Fvatuete the design ef the 
test item for performance of on-line 
adjustment, alignment, or calibration 
both prior to and during operotions, os ¢ 
direct result of the check-out or moni- 
toring tasks, 


PURPOSE: Evoluote the design of the 
test item for determining the status of 
materie! in transit or in storage, and for 
verifying the operating condition of the 
item itself. 


MAN/ITEM TASKS 
Cdeerve eperation, 


MAN/ITEM TASKS 
Take epereting pesitien. 
Determine when te stort. 


MALVITEM TASKS 


Moke gross cobibretions/edjustments 
manually. 


Use toots/contrets fer fine adjustments. 


Stort/step power. 
Tighten connections. 
- sceueoa Operete power setting contrel, 
leatign components es 
Begin loeding/transterring eperations. 


Change control sett! 
— Operete controls for continued epere- 
tien, 


AILED DESIGN CONSIDERATIONS 


rarer 


aw 


wen | crue | ote | Sear 
(6) 


xan ma GoD > 


Skin m 
COmPOne NTS 


PRMAN EAC LORS 
CONSE TATIONS 


A CO ATION A ARIANA MENT 


Uhe pass teaneny of @ conmperent an it 
offects the cbility of the eperater te 
serch, aerate un ceauputate it, a 
Chae be often of cpreungs forces 
seu, cove on daw aperaten, lace 
fom ef carnpanrnts (hnoba iewers, 
etc) em well un ity cetatenshee te 
other congannts. 


8B Si A HASSE 

The resumen cretion minerum di- 
memos o¢ comport: thet oe 
repel! fue cxtepmte mam wwe, a 
thakng the effects of anitopemnet- 
fe et peal clothe (arctic, 
NC) cansatrsotome, and the shape 
ami contas of tumiles, hnabs and 
other controls to enhance beth the 
iMentiheation onl ue of the conga. 
rest, 


C OFF CUON AT ORCE 


The reverent anise force reared 
to operate or generiity munipvlate © 
cangenent (hastie, control, taster 
er, etc), enth evrashuas on the dwec- 
trun of motion corresnendhng te the 
daghr, cormgnuewnt, tobel item reer- 
tron or standing pram tee as well am 
the mene shength repaired, 


D cutananet 


The tent strurted re sareunding 
9 Campunent etich ullows the aper- 
ater to fering tepwed exten 
the onmanay of which wmes oo @ 
ture tran of tte onmmt of beady 
fewnten1 themed, franery, erm farsa, 
et), Kh where qupraprrate, wilt 
al wiehate consdmrotrons such os 
yloves huoty hehwets, pretective 
clothing, ete. 


E wsiury 


The awerts of a comperant thet 
Fontribute to fhe uperaions cbility 
to see it Cheurty, one huctrng bar ation, 
dire, twpe, colar, contrast, fied of 
view, Viewry) distance, reflectance, 
Coad ithenenotion. 


Fo conmoiniors 


Thene pects of @ romgonent that 
Pertan touts qperchonst status be 
fore, chang aut after uve, as well os 
the maintenwae of an orceptable 
ereinonment in the werkipure oreo 


G Mity 


Theme ogerts of o companent thet 
Crmid c usw inury to the operetur or 
other prrionnel, iactuding prevente- 
twe cwrets tne bal weather oF 
Feaeed voitihivy, geuental can 
teh wth el trnak temperoture, 
chemical, tatiuhen and pressnea- 
hon bazordy art danger te aght ard 
Neon 6 larly sewiey the cen- 
ditties nf utert ce bovite siresa, 


HoT Tue proct outs 


"hove ae catalan evfermutanal 
ewe ts uttee tay or unpreawnys inn 
Perforce on fond in enaproent 
shew mies IS wet as pth aide, 
che khaty teaiesp tomty Meese. 
Seto pices amd reume muncalt 
with ge be ottentiem to the wrlety 
OT ater rey thee CoMpUNeOTE, 


Parents, on flat test eer beret an mean 
Cham min coverage by gine; ret 
canny romerd 

© Character height determined by de- 
fence read, heninancer FIG (ALi. 


© Letter, maverel styles FIG LB.2-4, 
Hesgvirendth relia : Sclp “A* is 1 
stroke endeh ander; 9M" & “We hee + 


e srt chan ot ee ie! coe 
exters on light (btech) bectgresnd 
1/6 (177-17) of height. 


© Spacing betwwon characters (wards): 
one strate (character) width min. 
® Line spacingn & character height. 


fexternatty) ittummeted = 10¢1 (S21), 
© Abbreviations ei caps, ne periods. 

© Extended copy uses jower case. 

© Lobet characteristics determined by 
itemination level, coler. 

* Lobets ecauly, accurately read ut 
upetatronal reading distance, whra- 
fran, tryht tevels, environments, 

© Lebets ore sharp with high or cole 
contrest, 

* With iltwninetion above t ft-Ci dteckh 
betters, light 

* Derk aduptotion: tetters visible, de 
fot interfere with night vision, 

* Chort readhnap 1G Bt... 


© Lebel characteristics: occwracy re. 
qecek time avoilable; distonce; 
light bevel, color; criticality et tune. 
thors Consistency of design, 


ity offined, oltere, removed. 
© Lebets not covered by ather units 
ner obscured by greew, dirt. 


ore net criticol fer persennet sefety, 
performance. 

© Warning plecards iltuminated. 

* Warns g notices clear, direct; cher. 
eters 25% terger than any feltewing 
instructions, 

- Plarorde adjacent te harards, 


* Abbrevintions are stonderd (MIL. 
$10D-12h mew ON if obviovs, 

* Trade names. itrelevant infe de net 
appear on labeling. 

* Lobets concise; min redundancy. 

* Abstrar? symbot anty if meaningful, 

© Wards famisar fo user. 

* Hord grow areas identified. 

+ Printed into directty usecite; min of 
decortny, interpolation. 


© Can nat ercidantelty be mumveed, 

© Recurring qraups srsiter they system. 

© Controls veed fer same function an 
Giftecect eqpipment are same site. 

© Rotary vise, seme: 1H, 6H 

© Linear size shape: FIG 68.)-1% 


trol active petitions. 


© Retery sire, trper tH, GALI 

* Ferces, displacements (inchating 
miniature contretsh FIG 6.8.1-21. 

* Free trom backtosh, 

© Display interface centretiers 
displocemente: FIG 6.8,19-21. 

* Control spacing mins FIG 6.0.53 
Diind operation, $” inin, 

* Ratury separation: FIG 649.1-8. 

© Linear sepuration: FIG 645.9-16. 
Compatibk with handwear used. 

* Foot switches seporoted 3" hori- 
rontally, 6" vertical minunum, 

+ Hange of controt action does not 
interfere with other controls, 

- Laryer daneter concentric contro! 
is useu tor the fine adjustrnent, 


® Controt mation minumized net cy- 
cled thes ON/OFF unnecesserily. 


© Shape coding tree of sharp edges. 
e Critical contrets are net sueceptivie 


* tmergency canton incatad near 
feluted warming — digpley/nenrest 
hart, 

* Font-operntet awitches  lecated 
ty from obstrur fron, 


* Emergency (noncriticai} functions! 
groups autiined with VWI6é" red 
(1/16* black) border. 

© Controis labeied an to function, 


OOALAYS 


Lempgenents that prewdr vitual end axhtory wlermation te the oprrater 


concermng the status of aprratven, 


Provide pautive indict atan of devetageng ef current mallunr tions. 
Dipioys ere assaciated only auth the stem weder fest, not wrth equpment 


placed in oF on it. 


‘Onedarpranvedy 

© Displuy painters ore aliqned for 
Common stable vatues, 

© Oieptey viewing distance: 13-247. 

* Pointer extercis te but dees net cb- 
sure oF enceed inden mart eidth. 

© Pointers are close to dial te etieni- 
fate parotics, shedews, 

e Counters: faye, printers, plotters: 


1G 6.8.1 
o] of target visual angle exceeds 2.0 
10 fines of resetutions dis- 
fence 16° (10* mind. 


face to line of right exceods 
4 spade dyad ath 
* Frequently weed displays 
eptimol vimal zone FIG 


backing fights: 75 ledwea/eee. 
Wdiceters verd of night illuminated, 
Grenadier 0.02-1.0 11-4. 

© Supplementary ne 
vided fer remote 

© Otaploy precision, respenee is consis- 
tent with thet of system. 

© Information disployeh Clear, weci- 
fie, precise, usecbies not redvetent, 


mergency, werming, summation, etc: 
FIG GF.t, master fights se? apart. 


}* Prohibited, persistent signets ere net 
a onee’ FIG BGI. 

Audio worning dvetion min of & 
sec; until Corrective ection taken, 

© Minimum decoding required. 

* Trademarks, irrelevant information, 
efe do not appeor on panel fore. 

* Coding techniques uniforms faciti- 
tate discrimination, identification, 
telationshig, criticolity. 

* Aastitery dispieys veed when visien 
Gesirable; Cup needed, 

‘© Verbal warning: ‘rteltaghie opt. 

* audio tignols. 

* Lobeter functionat; besic; well leco- 
tec; grackated in size. 


* Mhanination balanced tull en to off. 


* ty 


10 WORKSPACE 
CLempaneats thel previdr witual and euditery inlermation te the uperotor ‘The ares within which the wer eger- 
Cone errung the ttehes of eperatien, 
Prowde gautive wubcetven of devetamag er current malfunrtions. 
fhiplent ere aserceted enly wiih the vtem under jest, not with eqapment 
pha ed on ot on it, 


PY die ae 
OT en rE. rs 


equipment ere clarped to chensis. 
‘ent qpareted “Send-Raceiey® car ]* Test cables terminating an contr 
trot whan beth had: teay. panel de rat intertere with contret 


Reets, reet carts provided to hand 
Jarge, heavy, tong lines, cables, 
Cuvered space ter coble storage. 
Cable cleres spaced every t2*. 
“i hwilop penters ore aligned tor Line, cable attachment parts reach 
Cummnan stable values, Coe in bully clothing. - 
* Unplay wewing datencer 13-20". ore eraugh to ole 
* Pomter extents to but ders net b- © Caons (henting) dienensians based on functioning unit te be checked cor 


te, Weer Eb IR scure ar exceed indea mark width. 4th % (Sth Gd fully equipped users weniently er estension cables pre 
. ite depen FG GRID © Pemters are close te diet te elimi. iG. ASSK0-7. Arctic FIG 2541,8, vided. 

thin arith nute porailon, dredwet. © Adipatabte devarcians tit 5-35th%. = Etecteicel phegs size, shape coded. 

initio) Cadpntadie)) dimen be Count r] P j= Line fittings standardized so line 

wed on SHR (SW) SP FC RET, ine peeves, otecrer thet differ in content are not inter 


ODP A EEA AA SSS 


conretor, © CRI tasget visual angie exceeds 2.0 changeable. 

¢ pk-butters unvifonn. moewtes, |0 lines of resolutions dis- > Cables ere size, shape coded fe 
fe, ape: FIG 6.1.9. 16. tence 16° (10> mind, slates compansats. 

+ central reqrewe feedee k. © Vertical seat edjustment: [S-2P in 1” j- Mand eperetion or canwnen tool 


wed Contra meee ts: 


Seginning and end of con. 
? petitions, 


fe, Per Ut OER, 
displarements  inchating 
controtehe FIC 6.48,1-24. 
back hr, 
terface contrailers furces, 
enter FIG 64.19-21, 
cacng met WIG. eis 
» Mon FP ten, 
sqration: § 1G @49.i-8, 
oration: by 623.9-1e, 
2 with hondweur used, 
' ches separated §" non 
i  vertiqud (dtaan, 
; control aston dues not 
th atnee conteats, 
nefer concentric contro! 
The fone adjustrnent, 


+ Cable, line, hese cennectors aper- 
edie by veee wearing arctic mitten, 


* Di face to line of sight exceeds | * Niumnination belenced full en te off. 
45"; min peratian, reflection. 

© Frequentty wed sein i ia * Design 
‘optima! visot zone: ele UAL STD 16’ 

* Uhsnmation uniform FIG 8.3. a Lo 

* Indicater lights shew respanse, veed ‘ © User-Computer interface 
sparingty, visible. 

* Contrast, haninance exceeds 50%. + Reflectence: FIG 10E.3. Dete (ait.-$1O-1479C) 

© Flashing lights: 3-5 flashes/sec. 

© indicators used at night ilhunineted, 
dirmmable: 0.02-1.0 11-1. 

* Suppiementory viewing system pre- 
vided for remote handting. 

* Display precision, response is consia- 
tent with that of system. 

* Information displayech Clear, speci. 
fic, precise, useable; not redundant, 
degraded by vibration; timely 

* Lights show function FIG 6F.1. 

* Scates: linear, stort ot 0, use whole 
eumbers, 2 pointers max, numerats 
oriented upright. 

* Mechanical types: FIG BF.2, 


rd centred: visvalty, foc- 
; tifiabbe. 
» ‘eats with buckgreund. 
wt coter determinas ure- 
1 colors, 
tine bs SO% min contrast 
looler. 
alien error between ret. 
«<n 25% min 
1 internally lighted if 
enination be! ttc, 
treadable XI" off-axis. 
ch leqend is legible. 
1 central maniputation is 
Aim thot of system. 
Katributed so nnne of 
are ever burdened 
win Mreaghout systerns 
tier required despite 
operction protec ton, 
wanted to aperator if 
ona are usedt, 
"ion miturnizenh mot cr- 
HOFF unnecessarity. 
ed mare cantrots: 


) free ef sharp edors. 
frets are not susceptible 
Cmevement. 

¢ initiete hazarden op- 
N¢@ prier eperatian of « 


® Seating corrpatidie with consoles. 


* Heeting, A/C fer _{Peregonent) 


{65 F) to 


© Teansilluminated  disployst FIG 
@F.x. 

© Operoter and mointoiner intor- 

mation no? combined uniess cormpat- 

ible fer beth uses, 


Microphone, headphone, single (mut- 
Hany wpecsers 200-6100 Hz (100. 
Hz); dynamic range 50 65 min. 


© Effective tempereturer FIG 10.F.1. 

* Acousticol environment does not des 

grade syatem effectiveness. 

© Noise tevele: FIG 10.F.2-8. 

© Raom seund abenrp coef: 0.20 min. 

* Whole body vibration limits; X, Y, Z, 
thenet FIG 10.F.9, 

© Expesure fo gasses, funes, toxicity: 
see THRESHOLD LIMIT VALLES. 

© lenpulse neise: FIG 10.C.1. 

* Noise duration limites FIG 10.6.3, 

provided. 


mergency, warning, summation, etc: 
FIG BF .2; master tights set apart. 
* Audio warnings tranemitted te both 


e role equipment to prevent overfiow, 
* ON-OFF qwitch cuts olf | earzhones and work area, . dad 
Ly iprnent. * Audie signal action segment? speci. le e ing tovted awey 
-! cantaly tncatet neo fies nature of problem. etenen fiommabie Ad 
* tng deplar/rmment F° Prohtited, persistent signals are net 
~ werk FIGEGI. 
Pw fee tacatedt §° Audio worming duration min of & 
*! %. 3°; until corrective action taken. 
me orntinny required, ® Minimum decoding required, 
Ry related to 4.otay. © Trademnrks, irrelevant information. set in phase with his speech, * Cables lobeled os to which equip- 
structions prowiied ex-§ ett do not aypear en panel foce. * Voice communication intetfigidility | ment, connecter they 
: v0 is obvious, * Coding techiques uniforms fociti- criterias FIG Litt. * Lines lobeted as to function, sub 
Be ee estible. Hhiscuncicein : = Audio signela coded as fe mainte- ou hezord, flows FIG i2.-41, 
* an laheted. shewrt. i Sartor” Sahay veed tens: vision plocards ttc fe minimize eperater's visual fe IO teoou, bards’ on colt, het lines 
: ronctineal) functienat cre Geyraded; redundancy display search. Stainless over 4" not near intokes. 
ned with 3/16" rec hecbley warning, cue needed. - Wnatructions previded for vse and fe ID paint used on 4" min lines. 
= ‘bercer. ‘ 5 Vertos worn intelligndte, apt. clothing ore specifically identified, fault detection fer communicetions I> Line color (symbol) ((harard)) codes 
- ed a8 fo function. i ere er isiny pict rele och nen - Emergency procedwes p eetolled, equipment. FIG $244.2 62243) Ct 2..0 
: eis art toco- l= ore kept sive! veltoge placorded, 
e ted; yrcxtooted in size, Hydrovlic, electric: FIC 12.H.5-6, 
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COMA TIONS 
iiewc ey and techniques for com. 


sen aiftun the worknpme, between 
the + und externalty focated inch- 
vee, aed betewen the crew and 
fetupte ty boc atedt pervans, 

fre hates cnterown, where applicable. 


dkcrophores, hendphones, headsets 
pernt hance free operation. 


provided for cach channel, 
® Feol aperoted SendReceive"™ can- 
trot when beth hans busy. 
+ Haden, teteytones are located for 
emmy emerge acess, time criti- 
cal Communications, 


1° from centerline. 
fecal safoce ubore 
woul, 4-70" (B-34°); 
ently wed, 3-52 
user Centerline. 
ight: standing, 6 + 
. 


q tables are 29-31" 


wcation identi fed 
2 FIG 10.61.32, 
Finmasians tervet oe 
hily equigpet ued: 
ete: Fie. OS, 
done fit S- 95%, 


+ Earphones, heorgets easily odjusted, 
@.t omarasintes 5th-75th% weer: FIG 
US.1K6. 


ratenamts 15-2 in 1° 


ctheves 903-159: yp 


aft: &* min 
4 have to bit selt 


+ Rearh to communication controls is 
red gtrue ted. 

- Wortpace orcommodotes operotors 
wearing ect phones, headset. 

+ Raho antenna located to minimize 

tentia- frequency hazords. 


7 4xh" Rad min. 
© spacer 8 min. 
18 fred min, 


sepwretnas iy 


toe heaey clofring, 
ant. 

we for ue with 
ts, heavy clofhiny. 
‘eroached upen by 


‘O£.). © DesignR r 

: ‘ ign Requirements 
tow 180° mia, 

, 4 (Mil -STO-1672) 

hit possible, © User 

lomputer interface 
rt acai Dota (MIL-STD-1872C) 


+ Guidonce Data 
(MIL +400K ~759, Ete.) 


© Microphone, headphane, single (mul 

tiple) speokers: 200-6100 Hz (!0l- 

4900 H2); dynomic range 50 6B min. 

* Microphone: noise cancelting in 100 
AS crea; 10 dt ema min. 

* Filtering, cl-pping is used to improve 
inteffigibibty. 

© Binoural heudsets used when om- 
bient none exceeds 85 dA). 

* Volume, gun: wehbe ming 110 BB 
mont squeiched, 

* Vohurne/power control has detent 
between min volume, off. 

© Communication equipment worn by 


+ with consoles, 
while (peerjonent) 
$0” F (65° F) t0 
charge on crew, 
‘eniniiman ming ve~ 


turer FIG $0.F 1. 
ment dors not de- 
tiveness. 

DF 2-8. 

- Coat: 0.20 min. 
wm tients; XY, 2, 


« fmes, tomcity! 

MT VAL URS: y operator is comfortable; metal ports 
30.6.1. do rat contort user's skin, 

iss FIG 10.6.3, = Headsets worn in high ombient noise 
1Ce provide, Provide attenvation equal to eor 
te, . protective devices. 


+ Exposed metat ports grounded. 

+ System allows emergency messoges 
top priority, dors not interfere with 
there transmission, reception. 

+ Antennas, waveguides grounded, 


Wf temp exceeds 
diet}, 

arrers) rounted: 
Ae 


ewing pur th. 
tes FIG Wt! 
cespble, 
starrye for mon. 
o 

wirfaces to wap. 


© Speaker hears own voice in his heod- 
get in phase with his speech. 

* Voice cammumcaton intelligibility 
erteria: FIC, TEM. 

+ Avda sigeuis coded as fo mainte- 

fonce, emergency, health hazard, 

eh to mmince operotor's visual 


i ohfts have mux 


‘ds adjocent to 


ato user. iB destslay search. 

scicl equament, F- lastroctions provided for use and 
sally idertified. fault detec tian for communications 
3 detailed. equipment. 

ple. 


cee cla aoe ee oa 


12 ute Sr, cates 
All cabics, wices, lines, hosas, pipes, 


test item 

Pray sockets, quick-discunnect fit- 
tongs for the above. 

Jinc tudes campone..‘3 for tramport as 
well as for stationary ise. 


*® Conductors are bound inte cables, 
held by lacing tops. 


As cevuble wohemne, goin controts are #* Long conductors, cables internal to 


equipment ore clamped to chassis. 
* Test cables terminating on control 
panel do not interfere with controls, 
displays. 
Reels, reel carts provided to handle 
large, heavy, tong lines, cables. 
Covered space for cable storope. 
Cable clamps spaced every 12". 
Line, coble atlochment parts reach. 
able by user in bulky clothing, 
* Cables ore tong enough to allow 
functioning unit to be checked con 
veniently of extension cables pro~ 
vided. 
Electrical ptugs size, shape coded. 
Line fittings standordized so lines 
that differ in content are not inter- 
changeadfe. 
= Cobles ore size, shape coded for 

similar components. 


’ 


- Hand aperation of common tools 
used to tighten, loosen. 
Tighten CW; loosen CCW, 


+ Adequate spoce provided to handle 
cables, lines, hoses. 

- Clearance between cables & con- 
trots: 3" min. 

+ Cable, fine, hose connectors oper- 
able by wser wearing arctic mittens. 


© 1D topes visible at line ends, inter- 
vals; neor valves, vents, etc. 

* Bands, fogs, point ore odjocent to 
valv 2s, regulators, clean ots, flow. 
checks. clean outs, branch lines, of 
intervols & where line goes thru 
walls, floors 

+ Line, hose, cable cctor contrasts 
with background, 

'- Low overhead pipes highly visible. 

- Manner of connection, disconnection 
is abvious. 


© Number of inputs, outputs ore mini- 
mized by grouping functions. 

* Cables are reochodle, visible. 

* Irregular, fragile, awkward exten- 

ions removable for handling. 

* Cables cre not: pinched by doors, 
lids; walked on, used as handholds; 
bent, twisted repeatedly. 

© Cobles routed thru holes ore pro- 
tected by grommets, ete. 

+ Protective caps, covers, inserts ore 
avaitoble as necessary. 


® Pipes, quarded if temp over 
t4O°F (120°F if handled), 

+ High pressure lines hove retaining 
chain attached to line and source. 

- Automatic shuloffs on fuel -ervice 
equipment to prevent overfiow, spil- 
loge. 

- Electric wiring routed awoy from 
tines corrying Pu flammobie fluids. 


* Multiple conductors color coded. 

* Cables labeled a8 to which equip- 
ment, connector they belong. 

* Lines Inbeled aso function, sub- 
function, hazard, flow: FIG 12.HAi, 

* 1D topes encircle the line. 

¢ 10 tags, bonds: on cald, hot lines; 
stainiess aver 4"; not near intakes. 

* 1D point used on 4” min tines. 

* Line color (symbol) (hazard) code: 
FAG (2.4.2 (12,43) (12.4.4), 

- Dangerous voltage plocarded. 

Is Hydraulic, electric: FIG 12.H.5-6, 
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113 FASTENERS, CONNECTORS 


Securing devices used to assemble, 


rmes.nateryy mtarmatian among crew fvents, etc, thot pass from or to the J pockonr or hold an item in place. 


Catches, hooks, screws, bolts, nuts, 
fotches - both quick refease and tuol: 
operated. 

Inchudes fastener and connector a- 
lignnent and focking devices such a1 
fock pins, sofety wires, pina, nuts, 
electrical plugs, and fittings. 


Ko set o28 


© lt is impossible to insert a wronn 
plug into a receptocie, 

© Plugs, receptacles have oligning pins 
for insertion. 

® Aligning pin extends beyond phy 
elex trical pina. 

® Plugs, receptocies arranged 30 olign- 
ing ping ore oriented in the some 
relotive position. 

- Fastener, connector operating ports’ 
ore easily accessible. 


® Identical screw, bolt heads provided’ 
throughout: one removal tool, 

- Fastener heads forge enough to be 
grasped, handied. 

+ Non-interchangeable connectors for 
different use. 

- Cotter keys: snug fit, forge heod. 

~ Size, shape coded pins avoid mis- 
match: FIG 13.1. 

~ Connectors ore physically different 

when lines corry different fluids. 


* Bolts requiring hgh torque have an 
external -grip heod. 

* Fastene: , plugs require one turn 
max to tighten, loosen. 

* Over 10 ft.-ib, torque use external- 
griphead; below 10 ft.-tb. use 
internal, external of combo 
yripheads, 

+ Guick discommect, sop action, 
release, twist; up to one full turn 
for frequent, critical use. 

+ Tighten CW; loosen CCW. 


* Gross (limiting) dimensions based on. 
95th’ (Sth') operator's hand, orin: 
FIG 2545.4-5, 

* Adequate space available to grosp 
comméectors firmly, 

* Adequate spoce to use connector 
wrench, 

+ Obstructions to use are removable. 

= Connectors are seporoted by 0.75" 
41.25") if used with ture (gloved) 
fingers. 

- Mounting screws have clearance 
holes, 

* Connectors visible, occeasible. 

- Labels, codes visible in connected, 
unconnected state, 

+ Easy visual occess ts provided for 
starting threods, pins. 

+ 10 colors are readily discriminodte 

from each other under rea! opero- 

tional lighting. 


* Number, type minimum commenesy- 
rate with stress, bonding reqmts. 

* Captive fasteners used where: drop- 
ping them creates hazard; covers 
need frequent removal. 

* Bolts have min number of turns, 

* Only standard tools ore used, 

* Adapters for pin connectors can be 
hond tightened. 

- Fasteners used outside ore operable 
under all environmental conditions. 

+ Connectors are compatible with co- 
bles, lines, fasteners, mounting. 

* Removal of plug, connector does not 
expose hot leods, 

* Plug of one voltage rating cannot be 
inserted into the receptacle of 
another voltage rating. 

* All hot contocts ore sockets, 

* Internal-griphead: only use when 
critical to mechanical function, per- 
sonnel safety, 

* Use coptive type dust covers where 
necessary. 

+ Caps, inserts, covers, cases, shields 
provided where necessary. 

* Receptocies marked os to voitoge, 
phase, frequency. 

= Connecting plugs, receptocies iden- 
tified by color, size. 

* Plugs, receptacies have stripes, ar- 

rows, etc to show aligning pin posi- 

tions. 

|- Manner of connection obvious. 

|- Non-standard operating direction is 
clearly marked. 

|- Plug, receptocte identification: FIG 

tH. 


17 caceaang 


Components used for packaging, 
storoge and trerapor tation. 


alte ota Rita pater 


i cy test ELEMENTS, TOOLS 


Common and special tools and feat | 


instruments for cssernbly, odjuatment, 


Cartoms, packing cases, bares, bogs, icolibratran and olignenent. 


and covers thot ore not part of the 


# item but are used for transport. 


Inctudes special mamtenance equip- 


ment such a: hubrication points, pour- 


Carrying cases and storage baxes fing spouts, filter tubes ond nazzies. 


specificalty designed for the item, or 
rrultiples of the item, and ore part of 
the item contiguration 


* Cases lift from units rather than 
units lift from cases. 

= Inflommables stowed awoy from en- 
ines, generators, exhaust pipes. 

+ For cross country ops: items secured 
in stowoge boxes or restroined by 
straps, bracke?s. 

+ Bulkheods, brackets, other units do 
not interfere with opening, removal 
of covers on units within which work 
is done. 


+ Stowed iterns accessible by 5-9$th% 
personnel: FIG 25.8.1-7. 


* Cases are enough lorger thon units 
they cover to prevent domoge when 
case is removed, replaced. 

- Tight fitting stowage avoided. 

+ Containers allow for fult hand, fin- 
ger clecronce when using opening 
tool. 

+ Gloved fond clearance provider: 
FIG 238.1, 


© It is obvious when a cover is in place 
but not secured, 

= Identification of pockoge contents 
clearly visible, 


© Guides, trocks, stops ore used to 
foci tate handling. 

~ Accessidility of stowed equipment 

reflects its function, use. 

Fulty open, closed stote obvious. 

> Materiot remaining is easily deter- 
mined. 


© Edges, corners on covers, coses ore 
rounsed, otherwise finished to pre- 
vent personne! injury. 


* Orientation of a unit within its case 
is obvious oF fodeled. 

- Labels, markings tell how to open, 
remove, position covers, coses. 

+ Lobels warn of hazords, dangers 
within cose. 

+ Stowage locations labeled. 


* Cables terminating an control, dis- 


play panels do not interfere with 
controls, displays. 


sequential testing. 
® Test points for adjustment are close 
to the controls, dispioys used. 


+ Speciol tools required for odjust- - 


ment ore with equoment. 

- Test points are accessible. 

+ Test points, built-in meters used to 
isolate failed unit, module. 


® Limiting bedy dimensions based on 
Sth% user for reaching test points: 
FIG 28.8.1, 


handle, hand support. 


- Calibration, adjatment contro: 
with limited mation have mechan- 
ical stops to prevent damage. 


ore used for positioning aptical as- 
semblies within instrument. 


extent thot console topoles. 
+ Quick-release removal for aptics. 
= Stands, carters (wheels, hoist-lift- 


ceeding 30 tb (90 tb). 


* Adequate storage provided in port- 
able test equipment case, 
contain leods, probes, spares, manu- 
als, tools. 


occess to smalier ones 
= Sensitive odjustment points, guarded 
against occidental disturbance. 


prevent removing sub-cssermnbdlies, 
- Special tool use minimized. 


are mounted on rollout racks, slides, 
hinges. 

- Knobs preferred to screwdriver for 
frequent odjustment. 

+ Lamp tes? circuits incorporated, 

+ Lome replacement is possible with 
power on, from panel front. 


plex, difficult to use. 


stepped down for test points. 

* Tools, test leads used neor high 
voltoges are insulated. 

* Electrical hand-held fools hove 3- 
wire Dower with ground or ore dov- 
ble insuloted, 


grounded. 


* Contacts, terminals ore shielded 


Prevent occidental contoct. 
© Test points permonently 
color coded. 

* Operating instructions for portable 
test equipment affixed to unit, lid or 
compartment, 

© Calibration reminder inctuded with 
fest instructions. 


are clearly labeled. 
trol adjustment. 


ment is out of calibration, 


© Test points reflec? the sequence for - 


+ Large ports ore not manted to deny | 


ek dt a a a a a til a ae i 


= Tes? equipment fits the hand or ha: 


- Built-in aligning devices, other oids | 


~ Roltout rocks do not shift CG to: 
ing) is provided for equipment ex- ° 


lid to- 


* Enough test points ore provided to ' 


+ Items frequently removed for test 


+ Test equipment is not overly com. » 


* Electrical potentials over JOOV ore - 


* Exposed surfoces of electrical hand. - 
heid tools ore non-conducting or . 
with suitoble protective measures to © 


lobeled, | 


* Contocts, terminals, etc over $00V 
- Reference scale is provided for ron 


- A simple check shows when equip- : 
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OBJECTIVE: Evaluate the effective- The conditions applicable to this class « 
ness and sofety of the design of sersory 
devices to enable the user to prepare 1. User conditions -.body size of users an 
the item, use it, and to monitor. the R - 

vy. int tion f be x, The HFE subtest - 2 Eqvironmen tol conditions - weather, f 
should consider evatvation of user per- Gres 


formonce and safety for these functions x © Operational Conditions - time critical 
. $ under conditions representative of those tions Hy + noise suf 
: : expected in actual item use. different dota rates, one or more users 


% PREPARE FOR USE USE 
i‘, 
UF: 
= L UNPACK/ASSEMBLE CONFIGURE FOR USE POSITION FOR USE ACTIVATE/. 
1S. 
9: 
Rad PURPOSE: Evoluate the design of the PURPOSE: Evaluate the design of the PURPOSE: Eveluate the design of the PURPOSE: €: 
Oo. test item and corrying or storage case test item for quick and easy fieid assem- test item for the ease of emplacing and the ease of use 
# for ease of stowing/unstowing and for bly, connection with other components, orienting for vee. procedures the 
38. adequacy of stowage space ond fasten- and set-up in vee area. and adjust the : 
in ings for prevention of impact damage. 
oO 
2 me 
re MAN/ITEM TASKS MAN/ITEM TASKS MAN/ITEM TASKS MAN/ITEM TA 
=a Read specie! hondiing instructions. Select modes of operation. If stationary: emplace/position/orient. Activate senso: 


identity sensor. Prepare interfoces/connections. If moving: attach te locomotion device. Verity activati 
re Retrieve from storage. Select technical parometers. Point or aim, ° Follow satety ¢ 
: Unpackage. Connect tines/cables/etc. Conceel/comesfiage o: required. Read instructic 
: Handle sensor. Pertorm static checkout. Reorient as reqeired, Communicate. 
; Deptoy parts, Perform dynorr 
: Assemble parts. Perform quick 
i Control locatia 
H bock of data. 
i Control rate of 


INDEX TO DETAILED DESIGN CONSIL 


Test Itern abe tae = or Labels 
Componen Manuals 
oy sy Sig Cc 


‘a, LOCATION & 
ARRANGEMENT 
B. SIZE & SHAPE 
c, DIRECTION 
* & FORCE 
D. CLEARANCE 
E. VISIBILITY 
f, USE . 
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OPERABILITY 
ELECTRONICS/SIGNALS 
SENSORS & DETECTORS 


conditions applicable to this class of items inchude: 


‘ conditions - body size of users and clothing (buy clothing, arctic mitts, gloves} 

conmental_conditions - weather, terrain, climate, iltumination tevels, noise and 

ation in the vse areqy 

‘ational_conditions - time critical operations (quick assembly ond use), combat . 
itions Glockout, NBC, noise suppression) ond use conditions (duration of use, 

-rent dota rates, one or more users, range of things or status to be sensed. 


MONITOR: INFORMATION FEEDBACK 


ACQUIRE/INTERPRET INFORMATION DETERMINE OPERATIONAL STATUS 


ACTIVATE /ADJUST/DEACTIVATE 
‘esign of the PURPOSE: Evaluate the test item for PURPOSE: Evaluate the output of the PURPOSE: Evatuate the test item for 
relacing and the ease of use of those components and test item for the obility of intended ease and reliability of verifying oper- 
Procedures that are required to power users to understand fully the information ational readiness and existing status of 
and adjust the sensor. Presented, variaus components. 
MAN/ITEM TASKS MAN/ITEM TASKS MAN/ITEM TASKS 
onforient. Activate sensor. Activate displays. identify problems. 
tion device, Verify activation. Acquire/interpret sensed data, tsolate problems. 
7 Follow safety procedures, Verify validity of sensed data. 
red, Read instructions. integrate data from different sensors. 
Communicates Assess date quality. 


Perform dynomic checkout. Assess data quantity. 
Perform quick deactivation, 


Control location/position/operation/feed- 
bock of data. 


Control rate of motion/field of view, 
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Hts 
TUIMPORE NES 


1 LAHELS, MANUALS, MARKINGS 6 CONTROLS 


Components used to activate, de- Components that pronde visual and auditery information to the operator 
activate and modify the equipment [ concerning the status of aperation, 

power source ond to modulate the Provide potifive indication of developing or current molfunctions. 

operating elements. Displays ore cssociaied only with the item undew fest, fot wilh equipment 


Provide technical guidonce in the 
form of written material, schematics, 
diagrams, illustrations and instruction 


plates. 
Make aperator aware of hazards. Handles, grips, knobs, switches, trig- § placed in or on it, Operated. 
Give special guidance or instruc- j gers, levers, wheels, pedals and other Inctudes fastener 
mon operated items as applicabie. lignwnent and tock 


tions. 


Controis are associated only with 
the item under test, not with equip- 
ment placed on it. 


* Control relationship to its dispicy is | * Disptoy retationship to contro! is ap- 
oPporent, compatible. porent; determines contro) used, 


HUMAN FACTORS 
CONSIDERATIONS 


® Controls, displays, ete ore clearly, Display eet are aligned for 
comenon s volves. 


appropriately labeled except where 


A LOcanon ANGE MENT 


The pasitiommy of a component as it 
Gifects the ubstity of the operator to 
reach, operate of man pulate if, in 
cluding to ation af openings (occes- * Do not cover other information. tiong have left-to-right and/e: top- 
ses}, caver or duo uperution, loca * Label is not behind control. to-Dottom order of use. 

tion of compunents (knobs, levers, ® Label location consistent. * Controls in functional groups ore to the required degree of accuracy. 
etc) as well as tts relationship to * 1D labels mot obscured by com- * Lighted contro! indicators are un- 
other Components, ponents; on flottest surface; on moin Stional sequence and/or function. ambiquously associated with controts, 


* Labels placed on or near items they 
identity. 


located in accordance with oper- 


easily removed, * Can not accidentally be moved. plays located in 30° cone about bme 
® Recurring groups similar thru system. of sight. parts for fasteni 
Bowes are * Charocter height determined by dis- | * Rotory size, shape: FIG 631,1-AL © Display viewing distance: 13-28". ® Potery wer, shape: $1, GER, * Identical screw, 
tance read, luminance: FIC 1.8.1. ® Linear size shape: FIG 6.8,7-13. * Pointer extends to but does not ob- = Circular dots: FIG 8.F xX. throughout: one 
The maxim aed‘oc minenum die * Group fabel characters lorger than §* Controls have non-slip surfaces. scure or exceed index mork width. ~ Fastener heads 
. * Pointers are close to diol to elimi- grasped, handiec 


mensions of cumpecents that are those of controls, displays which are § * Gross (limiting) (odjustabte)} dimen- 
required for odequute man use, in larger than control, display position 
hating the effets ot unthrupomet- choracters: each by 25% min. 95th%)) operator. 

‘rie and weest clothing (arctic, * Letter, numeral styles: FIG 1.8.2-4. [© Lineor size, shape: FIG 6.8.9-18, 
Mui) cansideratuns, unt the shape Hi * Height:width ratio = $:3; “4” is t 
aml rontove of handies, knobs and stroke width wider; “M" & "W" hiw = 
other contrals te enhance both the 1° & "I" gre | stroke width. 
identifeation and use of the compo- B® Stroke width for black (white) char-§ spore comntinmts size & separation 
nent. acters on light {biack) background: J naan. 


116 (1/7-1/8) of height. Chesca: A esbate 


FIG 6.8.1. 
* CRI target visual angle exceeds 2.0 
minutes, 10 tines of resolution; dis- 
tance 16" (10* min). 


* Display interface controllers size, 
shope: FIG 6.8.19-21. 
* Miniature contials user only under 


Me 
sas ° c anveretionat control ~movements: max fo tighten, 
The miverment ard o¢ lorce required , FIG6.C.%, © Design Requirements * Over 10 ft.-1b, 
“+ «valves open CCW, (AIL-STD- 1672) griphead: below 


te anerote cn generally manipulate @ 
Component (nundle, coatral, fasten 
er etch with ernwt nis on the direc- 
tron of myiton Currespernting to the 
display, Canporest, total item reed: 
fon oe stardan! practice ay well as 
The iris een steength required 


* Forces, displocements  (inctuding 
minature controish FIG 6.8.1-21, 

* High force controiss FIG 6C.1-2. 

* Free from backlash, 

* Switches: No stop between posi- 

tions; resistance increases until 

sna0s inte oatition. 

© Display interfoce controllers forces, 

displacements: FIG 6.8.19-21. 

D CLEAR ATE E * Spacing between characters (words): f° Cont spacing mint FIG 6.D.1; 

Cae aS, one stroke (character) width mia. bin weration, $* min 

® Line specings: * character height. * Hotury separation: FIG 6.H.I-K, 

* Counter numeral hw ratio = Is! 
(except 1) separation = & to h w. * Compatible with handweor used. 


* User-Computer interface 
Date (MIL-STD-1472C) 


= Guidance Data 
{(MIL-HOBK-759, Ete.) 


The unobstrs tee oes surrounding 
y Comment ahi allows the opet= 
ator tn perform required actions, 
the odequacy of which vaties as a 
function uf thm aenauet of budy 


j etch ont, where oppropriute, will * Thumbwheel numeral few ratio = is used for the fine odjustment. 


* Linear seonration: FIG 6.4.9-1A, 


* Optical projection: ail caps, stroke - Range of cantrol action dors not 
wrench, 


invoteet (hand t agers, arm, torso, minutes visual angie. + Larger diameter concentric contro! 

+ Connectors ore 
Oe INET fe Convderations such as 3:2; bz &% stroke width internally } * Disploy Intertace controtiers clear- {1.25") used 

gloves, foots, helmets. protective (externatty) ilhuminated « (Or) (5:1). ancet FIG 6.8.19-2¢. fingers. 
clothing, eft. * Abbreviations ail caps, no periods. - Mounting scre 

* Extended copy uses lower cose. holes, 

E vsuuiry © Label choracteristics determined by | * Shape coded controls visuelty, toc- Display foce to line of sight encewds ° Oisptoy pointer tip same coler os f+ Connectors vist 
. Pe. ithlumination level, color. tualiy identifiable. 5°; min paroliox, reflection. marks, + Labels, codes v 
The aspects of a component that * Labels easily, accurately read at J * Color contrasts with background, . Fphenal used displays groupeds in}* Stacked, olternately presented unconnected 330 
visible. - Easy visual acc 


operational reading distonce, vidra--[ * Ambient light color determines use- : Spite Vise sone Oras - oe a 5 s 
um same color marks. 


contritaite to the operator's ability 


to see it clearly, including tocation, tion, light levels, environs sentoi able contro! colors. 
size, shape, calor, contrast, field of conditions. : * Reference tine has 50% min contrast : - (O colors ore r 
view, veewing cistonce, reflectance, fm ° eee sharp with high or color = control coter. from each ofthe 
ond ittumination, con’ . © Pointer porailax error between ref- tinal tight 
© With ilkwnination above | ft-C: black] grence moHes 25% min, © Flashing ‘ighite 3S flashes/sec. ighting, 
letters, lighs background, * Pointers differentiated for ench | * Color cod: used where pessibte: 
* Dork adaptation: letters visible, do nan of gonged set. unused scoles covered, 
not interfere with night vision. * Display Interface controllers clear. | * tlhumination balanced tull on te att, 
© Chart reading: FIG 8.€.3, anew: FIG 6.8.17-19. * Flashing tights synchronized. 
F USE COMDITIONS * Label characteristics: accuracy re- | ° Precision of contro! manipuiotion is] * Display precision, respenee is coneis- i ° Number, type: ¢ 
ee wea <, quired; time avoilable; distance; Consistent with that of system. tent with that of system. p rate with stresa, 
Those aspects of @ component that light level, colors criticality of func. | * Selected, distributed so none of f © Information displayed: Clear, speci- idan E * Captive fastene 
tiong consistency of Zesign. user's limbs are over burdened. fic, precise, useabie; not redundant, ping them cree 


Pertain to its uperational status be- 
fore, sharing ard after use, ag well os 
the maintenunce of an acceptoble 
environment in the workspace ores. 


* Useable in time required despite} degraded by vibration; timety © Transitluminated indicators display 
* Lights show function: FIG 8.F.t, tystem status, immediate actions, 
* Scales: lineor, start of O, use whole} adjustment functions, 

, © Operator preemption in o crew sys- 


* Labels on production equipment are 
a3 durable os the equipment. 
* Labels for prototype equipment eus- 


inadvertent aperation protection. 
© 1D ratios: lege (smatl) toe wnat 
(loege) range of dipluy movement, 


ily affixed, olfered, removed. 


* Lobeis not covered by other units] * Recommended monvel controls: tem cilewed only for mission sur. hand tightened. 

nor obscured by greose, dirt. FIG 6F 1, vivel. + Fasteners used 
* in bracketing, knobs swings thru * Priority Information abvious. under all enviror 

10-70° are cround torget valve. * Recommended manual controlt: 9. Connectors ore 

bies, lines, faste 
G SAFETY © Vertical labels used only when jabels | * Shape coding free of sharp edges. Opperent. x © Removal of plus 
are not critical for sersonne! satety. | * Critical controts are not susceptidie © Signal J expose hot leads 

Those aspects of a carrponent that performance. to accidental movement. able. * Plug of one voit 
could caune injury to the operator of J * Electrical receptocles morked with } * Controls thot initiate hazardove op- | mergency, warming, inserted inta th 
other persunnel, incliding preventa- voltage, phase, frequency, erations require prior operation of af FIG 8F.1; master lights set apart. other voltage ra 
tive owects far bad weather or * Pipe, hose, tube lines clearly jabeled tocking contro, * Audie warnings transmitted te beth © All hot contacts 
* Use coptive typ 


as to contents, pressure, temper-]* tmergency controls inenied neor earphones and work area. 
ature, hazorda, telated warning — display/newest [© Audio signal action segment meci- 
treat, fics nature of problem. 


reduced visihility, accidental cone 


toct with electrical, temperature, necessory, 


* Warning plocards illuminated. 


chemical, radiation and pressuriza- 
tion hozae-t, ont camper ta sight and HH - Placards adjacent to huzords. * Prohibited, persistent signels ere not critical to mech 
Nearing, particularly under the con- veed FIG &.G.i. sonnet safety. 
artions of alert of battie stress. * Audio warning durations min of & + Caps, inserts, © 
sec: until corrective action taken, provided where + 
H ORF ITATING PROCEDURES * Abbreviations ore stondord (MIL- | * Minimum decoding required. * Minimum decoding required. © Operator and moainininer infor- J* Receptacles mo 
STD-12); new OK if obvious. * Operating instructions provided ex-#* Trademarks, irrelevant information, | mation net combined unless compat- phase, frequency 


cep? where use is obvious, ‘etc do not appeor on panel foce. idle for bath uses. 


These unetitinat and intornationat * Trode names, irrelevant info do not 


spec ts atfec fo or umproving mon appear on fabeling. * Diagrams used where possible. * Coding techniques uniform focili- tited by color, 5 
Performance us found in eypapment * Labels concise; min redundancy. fate discrimination, identification, * Plugs, receptoc! 
Eesign bam Pouks as welt ay oh aids, J * Abstract symbol only if meoningtul. fetationship, criticality. tows, etc to sho 


Words fomilior to user. ® Auditory dispicys used whens vision fions, 


chekhats, traimieg teats, trouble. 
sheatiny cpoces arb repair cmesuts 
witty soe. uttentian fo the satety 
aspee ty when ang the components, 


© Labels: functional; basic; well loca- BH 
ted; graduated in size. 


13 BASU tat 


Securing device 
Package of hold an 
Catches, hooks, 
letches - doth qu 


lock pins, sofety 
electrical plugs, a 


* it is irrpossible 

Plug into o recey 

use is obvious. * Functionality retoted controls ore} quipnent displayed. * Plugs, receptact 

grouped together. * Functionally related units grouped. for insertion. 

* Control groups, sequential opero-§* Displays, groups have left-to-right * Aligning pin e: 
and/or top-to-bottom order of use. electrical pins. 

* Dispioys located so they can be reod * Plugs, receptoct 

ing pina ore oF 

relotive position 

> Fastener, conne 

chassis; min coverage by grime; not J * Controls oriented to operator. * Emergency, critical, important cise ore easily acces: 

+ Alignment oids, 


sions based on 95th% (Sth) (5-7 ate puraliax, shadows, + Non-interchange 
* Counters, flogs, printers, plotters: different use. 
> Cotter keys: sw 


* Fasteners, plug 


nal, external or 
+ Quick — disconn 

release, twist: 

for frequent, cr 
+ Tighten CW; loo 


© Gross (limiting) 
9Sth% (Sih%) 
FIG 25.9.0-5,. 

* Adequate space 
connectors firm 

© Adequate spoct 


width 1/6 to 1/8 Mh exceeds 15] interfere with other controts. 
+ Obatructions to 


storting threads, 


need frequent re 
* Bolts have min ¢ 
* Only standard te 
* Adapters tor piv 


® Internet-griphea 


* Connecting plug 


* Hand grasp areas identified. overburdened, degroded; redundancy > Manner of cone 
desirable; warning, cue needed + Norestandord up 

® Verbal warning: intetligible, apt. clearly marked, 

© Audio wornings use standard signals. Plug, receptacle 


Ve Pe 


17 EAS EL 2 oe 


4 te the opetator 


ctions, 
ft with equoment 


are abgnedt for 


Vr GAB, 
OFX. 


“present = func. 


ther displays: 
+ 

icators dusplav 
“diate actions, 
wa crew sys: 
© mission sure 


bvien. 
ual contrals: 


* test device, 
volume artist 


nitniner infor 


untess compat. 


1 7 PACKAGING 1 9 ACCESSES, COVERS, CAPS 


Those openings in an item that altow 
manipulation of controls, comection 
and disconnection of fasteners, visual 


15 wus 
Cormgonents thot vee the human eye Components ueed for packaging, 


LBZ | 8 us, cones cons 14 snus 
Securing devices used to aasemble, The speciat or inherent devices ured 

pockoye of bold an item in place. to grasp, hold, grip or heft an item for | for sighting, aiening or viewing. storage and transportation. 

Catches, hooks, screws, bolts, nuts, I lifting, moving, steadying or oimung. Inctudes eyepieces, reticles, filters, Cartons, packing cases, boxes, bogs, 

latches - both quick release and tool Handles, knobs, projections, straps, isighting mechanisms, ronge finders, Jond covers thot ae not part of the 

aperated, etc. viewers. item but ore used for transport. rt 

lw fades fastener and connector o- Involves roughened or non-slip sur-— Exc hates vieuval disploys. Carrying cones and storage boxes fremoving materials, . 

tgorent and focking devices such asf foce when used for handling. specifically designed for the itern, or | Inciuded is the access covering, if 

fuck pins, safety wires, pins, nuts, Check atso for the lack of handies. ‘ reultiples of the item, and are port of Jony. 

elec trical plugs, and fittings : the itern configuration. 


* Optical instruments are ariented to f* Coses litt fram units rather than [* Sliding, rotating, hinged units open, 

oye ooreter 9 comtertabie angle of units lift from cases, rotate their full distance, remain in 
= inflammobles stowed away from en- place without hand support. 
Purging, charging fittiegs ore ecees- | gines, generators, exhaust pipes. Covers have mounting holes jarge 
sible for maintenance. - Foe cross country ape: items secured enough to permit the attaching 
Components requiring frequent in stowage boxes or restrained by screws to pass without perfect o- 
maintenance, spucial tools are fignment. 


* Handies, grasp oreas are locoted 
relative to the CG, 

® Hinged, fold-out handles have o stop 
position; one hand operation. 

* Two handles min. or one hondie/ 
gresp area tor units 10 Ibs. or more, 

+ Handles located so that lifting is ot 


* It os inpossible to insert a wrong 
Dhig into a receptacle, 

* Phigs, receptacles have aligning pins 
tor insertion, 

* Aligning pin extends beyond plug 
etectrical pins. 

* Plugs, receptacles arranged 30 align- 


ing ns are oriented in the same mun distonce from body. readily accessible. Covers not completely removable 
felotive position. = Lilt points on large items are equi- J- interpupillery distance between eye- ore self supporting. « 
+ tusteuer, connector operating ports distant trom the CG, pieces adjustable: 50-76 mn. Rubber stripping, sealing: moterial 
are easily accesuble. + Hondies reachable by Sth% user g- Erocus prevent stray light from focoted so user will not damage it 
+ Algnenent vids, self alignment off wearing bulky, restrictive clothing, entering eves. ‘whan cover is removed, 
- Built-in colémation for field adjust. 


parts for fastening. 

* iéentical screw, bolt heads provided 
throughout: one remowel tool. 

+ Fastener heads large enough fo be 
grasped, handied, 

+ Nun-tnferchangeable connectors for 
a:tterent use. 

“otter keys: snug fit, lorge heed. 


Gross (limiting) dimensions based on 
950% (Sth%) user: FIG 25.8,1-7. 
arm, finger accesses FIG 


* Gross {imiting) dimensions based on 
ISth% (Sth) user: FIG 25.8.4. 

* Field of view is compatible with ues, 
opticat-mechanical limits. 

* Entrance pupil = magnification x 
exit pupil Gameters. 

© Reticle lines: thin’ encugh net to 


* Bor, T-bar, J-bar, recessed handles: 
FAG 14.8.1. 

- Hand shaped handle used on item 

carried frequently or for long peri- 

ode. 


Hand, 
19.8.1. 
+ Requirements to see, work within 
access determines apening size. 
“lothed are te umee: FAG 25H 


yecup specifications: FIG IS.A.t. 
- Rifle, pistol sight (monecvier, binec- 
vlark & (8) sewer max. 


* Structural members de not prevent 
access to components. 

* Replaceable items are not placed in 
@ manner which makes them diffi- 
cult te remove. 

~ Small covers hinge at bettem, open 
down. 


+ Cower latch requires positive force 
to open, is within capability of Sth® 
waert FIG 6.C.1. 

Cape tighter CW, feasan CCW. 


* Fasteners, plugs require one tum 
max ty tighten, loasen. 

= fiver 10 ft-lb. torque use external- 
wiphead; below 10 ft-lb, use inter- 
nal, external or combo gripheads. 

- Guich disconnect, map action, 
telense, twist! up to one full turn 
for trequent, critical use. 

- Tighten CW; toosen CCW, 


+ Cifference in amount of light be- 
tween the twe eyes: 5% max. 


SHOLD 41490 °F SHOSNAS 


* ‘yross (limiting) dunensions based on Eve retief is of feast 1S ren. * Cases ore enmegh larger than units §° Openings are large enmugh to permit 
+ythh (516) operator's hand, aren: i Eyecups, headrests: compatible with | they cover to prevent damage when § required operations. 
heimets, masks, etc. cose is removed, replaced. © Allowance is made for gloved hand 


it, 29.3.4-5, 

© Aueqeite spore avuiladie to gasp 
Coonectors tiemty, 

© Auequate spuce fo use connector 
wrench, 

“batters tions ta use are removable. 

+ Connectors are separated by 0.75" 
(i2od do used with bere (gloved) 
fomyers,. 

+ Mountng screws howe clearance 
holes. 

* ‘Connectors visible, accessible. 

- Labels, codes visible in connected, 


in externolty located access. 
+ Open covers do not interfere with 
controts, displays. 


Slip scoles useable by 5-95th% hency J- Tight fitting stowage avoided. 

fo tools. + Cantainers oltow for full hand, fin- 
Line reticles preferred over these ser clearence han, vaing: epening 
with t, 2 of 3 central spots. 

Seatt cross or circle preferred over - Chesed hand clearance provided: 
dot for reticle. FIG 23.8.1. 
Ring preferred over o spot fer reti- 


= Mandies color coded to distinguish: 
from simitar shaped iterns. 


unconnected state. + Mandies are visible from the grasp- 
- Easy visual access is provided for§ ing, lifting pesition. 
starting threads, pins. 


~ 1D colors ore readily discriminabie 
from each other under real opero- 
tional lighting, 


Filters used ter high light levets, 


* Number, typet miniman commensy- : Adyatment of eyes. beyend nermei f° Cuides, tracks, — 
fate with stress, bonding reqnts. i i rr 
_— 
x» 
pony 
for grasping, handling, carrying. aa 
= Mand grips have nons!’p surface. cS 
7 cetied teen wlll:cide chow of La) 

under all environmental conditions. = 
- Connectors are compatible with ca- og 
bles, lines, fasteners, mounting. eee, 
* ternovul of plug, connector does not Te tHandte/grasp surfoces ore not oc 
expose hat leads, ; thermotly/electrically conductive. equivolent =z 

* Htug of one voltage rating cannot be J. insulated handies used on hot items. Ne shin contact with metal parte, 
inserted into the receptacte of on- f. Non-recessed handles do not injure os 
utter vultuge rating. personnel, entangle clothing, = 
* All hot contocts ore sockets, damage equipment. > 
* Use captive type dust covers where fl. Edges roundeds attaching screws = 
Necessary. recemed, = 
© Internal-jtiphead: only use when pond 
critical to mechanical function, per- & 
sunmel sutety. cy 
+ Caps, inserts, covers, cases, shields x= 
Provided where necessary. =» 
* Heceptacies marked as to voltogs, | * items exceeding one man tft (FIG —— 
dhirse, frequency. 14.C.%) ore labeled with weight, lift _ 
* Connecting plugs, receptocies iden- | limits. quire an instruction plate indi- Lowe) 
tified by color, size. * Hand grosp areas identified. cating time interval, pressure is =z 
* Vian, teveptactes have stripes, ar- attached. [7] 


tows, etc to show aligning pin posi- 
tons. 

- Munner of connection abvious, 

+ Nen-stamturd operating direction is 
Clean ly mackerk 
Hed receptacle identifications FIG 
riot. 


TEST FUNCTION —- 
TEST ITEM CLASS IV 
SUBCLASS B_ 


OBJECTIVE: Evoluate the effectiveness 
and safety of the design of information 
systems ond command-contral systems to 
endle the operator or crew to enter and 
feave the station, prepare for operations, . 2 
and operate the station. The HFE subtest 2 Eqvitonmes tal conditions - weather. 

should consider evaluation of user perforrm- 1085 

ance ond safety for these functions under 3. Operational conditions - time cri! 

conditions representative of those expected conditions (data rates, alternate 1} 
in actual vee. eppropriate different aperational req, 


ENTER/LEAVE STATION 
TAKE POSITION 


INFORMATION/CO 


The conditions applicable to this cla: 


t. User conditions - body size, clothing 
USES; 


iy 


“; OPERABILITY.. 


PREPARE FOR OPERATION 
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CONTROL SYSTEMS... 
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MAN/ITEM TASK SHEET 


Test Item 
Components 
HUMAN FACTORS 


A, LOCATION & 
ARRANGE MENT 
B. SIZE & SHAPE 


c, DIRECTION 
* & FORCE 


D. CLEARANCE 


€. VISIBILITY 


F, USE 
* CONDITIONS 


G, SAFETY 


OPERATING 
* PROCEDURES 


PURPOSE: To evaluate the design of 
doors and other access covers for ode- 
quacy in enabling operators to open and 


close them from normal approach loca- - 


tions inside or outside of workspace. 


MAN/ITEM TASKS 
Grosp ond aperate door control. 
Push/pull/slide door open/closed. 


zTanrnmoowe > 


PURPOSE: To evaluate the normal 
operating position for ease of entry and 
exit in both nominal and contingency 
conditions. 


MAN/ITEM TASKS 

Step into/out of work area. 

Take/leave seat. 

Move to/from stonding operator posit.on, 


Renore excess clothing (rain/N@C/orc- 
tic! 


Stow clothing/tools/pocks/other encum- 
brances. 


‘zra1x7monao >» 


PURPOSE: Evaluate the design of com- 


ponents and procedures for ease of pre- 
paring the station for use. 


MAN/ITEM TASKS 

Adjust? environment controls. 
Select modes of operation. 
Integrate with other aperators. 
Establish command finks. 
Make connections. 

Follow procedures. 
Communicate. 

Interact with support systems. 


PURPOSE: Eve: 
ease ond reliab 
ational readines J 
various Compone: 


MAN/ITEM TAS! 


ELECTRONICS / SIGNALS 


—— INFORMATION/COMMAND- CONTROL SYSTEMS 


The conditions applicable fo this class of items include: 


. User conditions - body size, clothing, number of operators, and general skill level of 
veers; 
+, Exwironmentat conditions - weather, climate, illumination levels, and noise and 
ation 
te Operation conditions - time critical operations (emergency egress) and use 
tions. fo sates, alternate tactical situations, time on station, ronge of 
appropriate different aperutionol requirements ond constraints). 


re i” eal 


PREPARE FOR OPERATION — 


tesign of com- 
or ease of pre- 


PERFORM CHECKOUT 


PURPOSE: Evaluate the tes? item for 
eose and reliability of verifying oper- 
ational readiness and existing status of 
various components. 


MAN/ITEM TASKS 

Check contro! settings. 
Check data return quality. 
Check dota return format. 
Check links. 

Verify operational readiness. 


ETAILED DESIGN CONSIDERATIONS 


tors 
(13) 


PURPOSE: Evalvate the output of the 
fest item for the ability of intended 
users to understand fully the information 
presented. 


MAN/ITEM TASKS 

Obtain/monitor continuous data. 
Obdtain/menitor discrete data. 
Obtain/moniter status data 

Obtain verificatian data. 

Identify/isolate problems. 

Assess requirement to modify operations. 


PURPOSE: Evaluate the test item for 
ecse of use of those components that 
contribute to the operational readiness 
of the station. 


MAN/ITEM TASKS 

Activate system/change control settings. 
Change system configueation. 

Change softwore. 

input discrete commands. 

input continuous control. 


Monitor computer/communications/sen- 
sor systems. 


awe 


A LOCATE MA AG 


Tre post aig of a con poner bas it 


ad bid kW 


alle tyke etity ft the apes star to 
reas Uerite of anpulute it, ie 
feo tod gercngs loccess 


DOs, Teer of Tour peratoa, }ca- 
hom oF cor yoeents (etubs, tevers, 
etch is well ay sty febitonsng hoe 
other compurer ss. 


Lot hd 


The masicaen ae tor eunin.um 
povents Pua 
fe TN ve, Ie 


mensions uf 6 
feared Bor ote, 
chatrg the etfec ts af urthronomet- 
fic mt sper Clottern faretic 
BAC) considerati xs, and the shape 
and contow) of Punmties, koubs and + 
other controls tu eahoace both the = 
Werth cute od use of tne compe; 
nent. b 


C al 6 


Tne meverrent ond o¢ force required 
To apetcte of generally manipulate a 
component (hanie, control, fasten + 
er, ets), with emphasis on the direc- 
tom of mot-on corresponding to the ; 
display, component, total stem reoc~ 
fon or stondard vox tice as well as 5 
the primera on strength requitede 


“TORE FORCE i 


D: 


The mrostructed spoce surrounding : 
ac erent whch allows the oper- > 
ator ty perfor reynred actions, 

the adequacy of which vunes as 0 5 
fonction of the amount of dedy , 
involved (hana, fagers, arin, lotsa, 1 
ate), and, where appropriate, will | 
else nc iode Cunsiierations such Cs, 
gloves, beots, helinets, protective , 
clothiny, ete. 


! 
4 
Those aspects of o component that |} 
contr Sute to the operator's ability 
to ser it clearly, ineturting location, 
size, dope, color, contrast, hetd of 
view, viewing costonce, reflectance, 
urd ie nahon. 


ced 


] 


aspects of a component that 
pertain to its operutonal stutus de- { 
fare chin ng und after use, as well as 
the mantenane of on acceptable . 
environment in the workspace areas; 


G Safely 
| Those ascects of a component that - 
x Couhl couse injury to the operator or = 


other personnel, including preventa- , 
tive cspects for bod weather or © 
3 reduced visibility, occidental com . 
| with electrical, temperoture, 


chem col, radiation and pressuriza- - 
non begards, ant danger to sight ond 
hearing, particularly under the con 
seteons o° alert of battle stress, 


Hoheuanns 


Those operstional and informational 
esects alfec ting of improving man 5 
Performance cs found in equipment 
c design hundhows as well as od aids, p 
cheer sts. tramng texts, troubie- | 
shoot ry juntos and repair monvals + 
with specific attention to the safety i 
aspects whea using the components, | 


PROCEDURES 


—e 


} 
fi 
| Provide techaical guidance in the 
form of written material, schematics, 
| dhograens, Hlustrat:ons ond instruction 
peives 
Moke operator awcre of hazards. 
Give special gu.dance of instruc- 
tons. 


Controls, displays, etc ore cleariy, 
oppropriately labeled except where 
use 1s obv.ous, 

Lubels pia ed on of peur iterns they 
identity. 

Do not cover other information. 
Label is not bening control. 

Lobel lx ution consistent. 

10 label: not ocoscured by comn- 
ponents; on flattest surface; an main 
chassis; min coverage by yrime; not 
easily removed. 


Choraocter height determined by dis- 
tance read, luminance: 1G 1.8.1. 
Croup label choracters larger than 
those of controls, displays which ore 
lorner than control, display position 
characters: each by 25'6 min. 
® Letter, numeral styles: FIG 1.9.2-4. 
* Heightiwidih ratio = 5:3; "4" is f 
stroke width wider; “M” & “WT hiw = 
5:4, "19 & "I" aed stroke width. 
* Stroke width for biack (white) char- 
acters on light (block) background: 
1/6 (1/2-1/8) of height. 


Spacing between characters (words): 
one stroke (character) width min. 

* Line spacings: & chorocter height. 
Counter numeral hiw ratio = fel 
fexcept 1); separation = & toh w. 
Optical projection: all caps, stroke 
width 1/6 to 1/8 hy exceeds 15 
minutes visual angie. 

* Thumbwheel numeral hiw ratio = 
3:2; Woz W"; stroke width internai'y 
(externatiz) illuminated = $021 (5:1) 
Abbreviations ai! cops, m0 periods. 
Extended copy uses lower case. 
Lobet characteristics determined by 
ilkumination tevel, color. 

* Lubels easily, accurately read ut 


Operahonal reading distance, wlro- 


° 


tion, light levels, envicamnents, 
* Labels ore sharp with high of color 
contrast. 
With illumination above 1! ft-C: black 
telters, light back ground, 
Dark adaptation: letters. visible, do 
not interfere with night vision. 
Chart reading: FIG 8.b.3. 


Label choracteristics: occuracy re- 

quired; time available; distance; 

tight level, color; criticality of func- 
tron; Consistency ot design. 

* Labels on production equipment ore 
@3 durable cs the equipment. 

* Labels for prototype equipment eas- 

ily affixed, altered, removed. 

Lobels not covered by other units 

nor obscured by grease, dirt. 

Markings, togs are as permonent, 

washabie as equiprnent. 

ee 

Vertical labels used only when lodels 

ore rot critical for personnel sofety, 

performance. 

Electrica! receptoctes marked with 

voltoge, phase, frequency. 

* Pipe, hose, tude lines clearly labeled 
as to contents, pressure, temper- 
ature, hazards. 

® Warning plocords illuminated. 

- Plocards adjacent to hazards. 


* Abbreviations are standard (MIL- 
9TD-12); new OK if obvious, 

© Trade nares, ierelevant info da oot 
appear on tabeling. 

* Lobels concise; min redundancy, 

* Aoswuract syinbol only if mneaningful. 

* Words fumtae to user. 

* Fond grasp areas utent. fied. 

+ Axes of graphs loteled aad gradu. 
ated oppropriately. 

- Printed into directly useable; min of 
decoding, interpolation. 


Pravide g meons tae entering ond 
leaving the woraspxx 

Provide openings tor feuding of un- 
loading inoterel. 

Components ore evaluated for both 
normal ond emergency use. 

Some dours serve dual purposes and 
must a'so be evaluated as steps, ramps 
or platforms. 


© Wail butches flush with floor wnere 
structura.ty poss:ble. 

+ Latch handies can be reached trom 

norme! CDprearh positions: 

Overhead hatches: latch to helt 

open; inside padded; | hand opera- 

hon, 

+ Humiles con be reached, operated by 
Troops .f buixy clothing. 


- Doors: 80-84" h; 32-34" w. 


* Hatch honile unlocking force: 20 tb 
max. 

Overhead hatch: opening force, 50 
tb prox; operadle by user with Sthe 
arm, hand strength: FIG 6.C.t 
Hatch opening force: 50 id max, 

+ Handles operable with gloves. 


* Fined equpment is located 3” min 

from swept area of doors, 

Gross (im: ting) dimensions based on 

95th (Sthh) fully equioped user: 

FIG 25.8.1-7. 

= Door fromes 3” min from corner. 

Wall escape hatches in vehicle 

mounted sheiters clear ali obstruc- 

tions, 

- Entry, egress possible wearing 
boots. 


* Possogeway illumination: 10 1-C 

min. 

Latch control visible initially. 

= Door jamb ar coamiry height allows 
full view of step point. 

- “See thru" where possible. 


catches open with a single motion 
of hand, foot. 

If "step cown" through 3 fop occess 
exceeds 27", appropriate foot rests, 
steps provicted, 

Latch handies do not freeze up, 

~ Doors lockable from inside. 

- Hondtes uniform in operation. 


Stiding doors ore not installed as the 

only persosnel exit. 

* Doors, emergency exits ore easily 
reachea, unobstructed, quick open- 
ag: 3 sec max. 10-30 Ib. operating 
force. 

= Escape openings: smoath-edged, no 
obstructions, permit passoge with 
survival equipment. 

+ Glass in doors shatterproof. 

+ No hazards of obstructions in entry- 

ways or on either side. 


Color of latch handle different from 

that of door. 

- Correct movement of latch handle 
diogrommed, lobeted. 

+ Exit instructions are legible, brief, 

clearly worded. 


Components used to activate, denctivate and modity ihe equipment power source ond to modulate 


tlerents. 


rhomtes, grips, knobs, switches, tragers, lovers, eneels, pedals and other mon operated items as cop! .c ai 


Controls are associated aniy with the item under tet 


* Control relationsh.p to sts display is 
spparent, Cumpuhole, 

* Functionally reloted controls ae 
grouped together. 

* Control groups, sequential opero- 
thons have fefl-fto-right and/or top- 
to-bottamn order of use. 

* Controls in functional groups ore 
jocated in accordonce with oper. 
Of.onal sequence and/or function. 

* Controls oriented to operator. 

* Can not ace. dentally be moved. 

* Recurring groups similar thru system. 

* Controls used for same function on 

Gifferect squiprrent ae same size. 

Rotory size, shape: FIG 6..1-6. 

Linear size snape: FIG 0.8.7-13. 

Controls have non-slip surtoces. 

Gross (nmiting! ((adjustadte)) dimen- 

sions dased on 95tn% (Sth) ((5- 

951s BI) operator. 

* Standardization of keyboords 

© PC switen: surface ntented; 
dimensions sufficiently bigh for 
error-free use with common styles. 

* Lineor size, shape: FIG 6.4.9-18. 
* Adequate control response teedbock. 
Contral monon: CW, forward, up, 
right produces corresponding display 
mohon on fixed -ccle {or reverse 
motion with a moving scale, tized 
ponter) with increasing reading 
magnitude. 

Rotary vatves open CCW. 

Forces, displocements — (inctuding 

minature controish: FIG 6.6.1-24. 

Free fem bocktasn, 

tsometric jovstick: deflection min 

mal, perceptible, 

* Control spueeng mnt FIG 60st: 
Diind operat.on, $" mn, 

* Motary separatam: FIG ofi.1-8. 

© Linear separation: FIG 5 L918, 

Foot switches separated 3" bore 

zontalle, 8” vertical minin um, 

* KY comtrosters  cordiess, 4 e thte 

with evther nand, 

Dssptoy Interface contrat ors cleor- 

ance: FI. 6ad.9-2d, 

+ Longer cameter concentnic control 
18 used for the fine adjust-rent. 


. 


. 


. 


. 


* Shape coded controls visually, foc 
tuaily identifiable. 

* Color contrasts with bockground, 

* Amnient light cotor determines use- 

able control colors. 

feierence line has 50% min contrast 

with controt calor. 

Pointer porallox error between ref- 

erence marks: 25% min. 

* Thumbwheet internuliy lighted if 

ambient illumination betow ! ft-C. 

Thumbwheel readable 30° off-axis. 

Legend switch legend is legible. 

* Precision of control manipulation is 
consistent with that of system. 

* Selected, distributed sa none of 

user's limbs are over burdened. 

Coding uniform throughout system. 

Useable in time required despite 

inaxtvertent operation protection. 

* Movement otiented to operator if 

several stations are used, 

Controt motion minimized not ey- 

cled thrs ON/OFF unnecessorily. 

* Minimum use mode of horizontal or 
3-position toggle switches. 

* Shape coding free of shorp edges. 

* Critical controls ore not susceptible 

to arcidentol movement. 

Controls that initiote hazardous ap- 

erations require prior operation of a 

locking control. 

* Men power ON-OFF switch cuts all 

power to equipment. 

Fenergenc y contrals located ner 

felated  warrng — drsploy/nrorest 


newt, 


. 


+ Data tanmpuloted anthoat paceero 


for internal storeqe, 
* Control color related to display. 
* Operating instructions provided ex- 
cept where use is obvious. 
Diagrams used where possible. 
* Main power switch labeled. 
* Emeraency (none al) functional 
groups outlined with 3/16" red 
{1/16" black) border. 
Controls tobeted as to function. 
T Petonenes enters ore eosdy cor 


° 


ree ten, 
Internal software checks mununize 


User errors, 


fot with equipment plored on it, 


* Keybonrt crrangemert, nummer al 
keys compatibie with info te be 
eatered, 

* Heel cost prowited (ne pedol angie 
aver 290, 

* Pedals reached eosity. 

* Kerboords canform to MIL-STD- 
1280. 

* F. xed function keys used for critical 
ot frequent inputs. 


IS Isometric joysticl: shaft fength = [¢ Manatee. 
4.3 7-117; ae dhameter = 2. Spor cnet 
© lsametric joystick: — hand-grawed 
for integral switching; otherwise 
Fieger -orasped. 
* Only t switch per font (preferred. 
* Gad & stytus: duispioced greets, dis- 
piny some size; mounted/onented 
below dicplay; preserve directional 
carretation, 
* Dispiay interface controllers size, 
shape: FIG 6.B.19-24. 


* Datary sizec shape: TIC GA DR. 


© Avoid the requirement af constont 
force on joystick, displacements: FIG © 

© isametric joystick: rman, force for B® Switches: Mo stop 
foil output not to exceed 26.7 Ibs. hons; resistance 

* Direct retotianship between stylus 17004 *Nto posits. 
movement on grid and follower on | * Stops at heqinning ao 
Ausplay; follower -emains stationary trot ox five pos tans, 
wot styl moved. Foot-operatedt control 

* Controtier/follower mevernen! needed greater thon 
rat-n, displacement propnetionnt. nonce tical,  teeqent B 

* Conventional controt mavements:[ alternoteve shutdown 1 & 
"6.0.3. 


Here ewe, 


Disptay intertace cant 


or» troller; cordiess; operable 
veth oiner Rand. 


* Follower retrew rate: greot enough f* Lightpens hove 
fo create contmuous trock m free- placement, actuation 
draw gruphies. teceptian, 

* Powters differentiated {ne each 
lined of ganged set, 

* Interface controliers: in rote con- 
trol applicatiens, indicators ora 
vided to facilitate returming fot 
lowers ta divploy. 

* Variable tunction keys have a viami 
signal if standard function unaworl- 
able, 


ine: CRE data |] % 0 cemtratton ae: | 
televeval, entry, generation at tree- UP follvmwns sbitn re 
Ate raph S. ave toe tree ue oO @ 

© PC weiteh user mamal program: Fe lsametnic jnystick vse 
ming with PC board. back, reunemal delay; 

© Halt tracker use: apptications that at inpulfeiput; reh 
require accumulative travel of fol- otter entry requireme tl 
tower to qiven direction. © Isometric joystick 

* Small diameter bail trocker use: J contrat movement 


spoce constramts; precision sat F, Hocuring i} sec, mon. 
esvential. AIRES: AEN 


* Cursor content is consistent with §, itt. oF .t. 
weed ant stucy fequirements, ysiem response times: 


* Foot-operaiet switches located 
way from obstructions, 


© Gadestyhs 


* Lightpens have discrete activaling 
mechanism, 
* Data monipuisted without concern 
for internal storage. 
* Crete al enines te ° user 
1 knowlergement; cats he edited, 
* Control inputs result in positive 
respome diwlaved to indicnte per- 
for monce. 
* User chooses sequence of trans 
action, 
* Data entry requires explicit cor. 
pletan oc tion; paced by uter. 
eat . - 


ea 
8 OSPLAYS 
and madity the eqnpment prwer saurce and te medsete the epereting Components thot provide visual and astitery infarmation to the aperatar concerning the stetus of operation. The area within stuch the wet oper 
Provide positive indicatian of deveiapmny or current motfunc tions. @tes the equipment. 
vars, wheels, pedels and other man aperated ifems as applicable. Dispioys are associated only with the item under test, not with equpment placed in ar on it. inchades space for controls, display. 
under te39, nal < 1h equipment placed an it. ior cptics, electronic deweces, weupo 
and windows as wet as staring ures 


consoles and seats. 
Provides storage for excess cloth:n., 
Personal gear, weapons ond tools. 
Protects operator from adverse ev 
vironment, when applicable. 


Large screen display: wiivoi access * Disptay plocement above stunan : 


geard fangement, nomber r - i 

s compotioie we: S ° i to critical operators; prevents inad- (sected) surtoce: normal, 41-70" fo 

ped a ; vertent detetion of info.; assigned to R67; precisely, frequentty read, 4: 

4 rest previded for pedal angie i P ions commen: perion; seperate diploy 6% 114-35, « 21 from centertine. 

7 20, . for indivedual change/received to. fe Cantrots an verticol surtore abov 

ols reached emily, \ i : Location ond presence of control f tinge (seath normal, 34-70" (8-34": 

beards conform te MiL-STD. erd/or tap-to-bottom order ot use. : ts Fpl brs precisely, frequently wed. 34-5) 1 

a ‘ © Disploys loceted se they con be read: a Gat lar data is i (8-279, + 21" trom user centertine. TAM \ 
sd function keys uved for critical te the required degree of accurary. feu on critical tosh disploys. Ail-Gate: 6 1 activity ° bsschtiaye reminded nes Shae 


requent inputs. © Displey positions correspond to _]° Standardized dota fietts used. 
tions of equpment montored. Poe T. information displayed lmited to is grouped together. © Werk surface height: standng, 36 - 
© Lighted centre! indicators are un-] Mest necessary to mute -incimere. 
erréxquovaly csgaciated with controls. 
© Display viewing distance: 13-28". 
© Pointer extends to but does not ab- 
acure or exceed index mork width. 
* Pointers ore close to dial to efim- 


ctrie jeysticta shaft length : Bh * Minighar scented user only under 
1,143 orig Gierneter - 2. space antimnt; tire & wparation 
sie jerstice: = hond-qerwed inaswrun, 
integral seitching, otherwise 
r-qrosped, 
t switch par font (tseferret). 
& sty eaptarert qrics, dee- 
wame size; mounted/onented R 
pba Braverse Amite Nee tance 16* (40° min). © Capen Gboere temag) efeeneriec ean Lanes 
ay interface controtlers size, © Lorge screen eptice! displays: FIC. FN SIH ED tally eepeygent sr 
t FG 619-28, a£s. PIG PSUEb Ee, Aerts Be tte 
dimensions fit 5-9Sth®. 


wey sare, shape: FIC 1th A. © Verncol seet prneevts 15-21" yest 

4 the requirement of constant ® Diwploy interface centretiers ferces, = at goat oor ~ é ‘ 
* on joratick. dualocemnants: FIG 6.8.19-21. © Seat beckrest rechnes 103-115°: a9: N 
srie javsticle: max. force forh* Switches: Ne stap between pesic ports terse sm operator's eyes og 

wtput not to exceed 26.7 Its. tuna; resistence increases until within 3° of “eye-fine”. 

+t relgtiamhip hetween stvius | soups into pesitron. © Hf arms edpat: Th-11* abewe sor 

ment on qrid avt follower on | Stups at heqeaning end end of con- + Seet adjusts fore, aft: 4° min. : 

ty; fattowey remoms sighonary trol ac tive positions. “ 

styivs meved, é + Operate deve net hove te tit? eit 

otter /foltower movement to edjwel peat. 


dighoce nent propre tron, 
entionss cretrol mnvenents: | alternative shutdown contrat, 
Oh 


tontrotiers  cordthess; operable © Cabinet hick space: &nt® had fren, 
withes hand, © Console trent (hoe spare: 4 mun, 
® Design Requirements © Knee ream 2522016" herd ron, 
GAIL-$TO- 672) ° weak oe fevitergeere tens: 0M. 


© User-Computer interface 
Dota (MIL-STD- 6720} 

~ Guidance Dota 
(AIL-HDBK-759, Ete.) 


ver retresw rates great enough * Di foce fo line of sight exceeds §° Oispicy pointer tip seme color os 
45"; min perolten, reflectic . morks. 


-ofe continuous track in free- - 

yaphies. * Fromeentty ued dispiers gr soe in © F iashing lights synchronized, 

1s) Gilferentioted fine earh optimal vievel zenm FIC 8.£.1. © in form filling ver deowtt remove 

+ gangert set. © Itxanination unvterrm FIG 8... weed underscores, cursor machine kd © tihamenation FHS 10.1. 

ne CONPIOLETS: We fate Cor ‘ : é © Suatace coters cartons: te ME -ST1>- 
ned see , protected 1073. 


apbleations, idcators pe ingly, visibte. 
s eetiqnated. : + Refiectenre: 6 KG 104.3. 


to facilitete returmng fale 
ta display. lashing ; * Test conterms te MIL-STO-49; 


tle function keys Nawe 0 wiv mt 


+f standard functian vmevest- © Printed, pict ted evtput visible. 

® Gaptayn FIC S£E.2. 

mize information tronster. , ? 

tekst oes CRE date P* 40 conteattier wan prvtae control y © Dieptey changes represent ves © Seating competibte with 4 
sat, enters, generation af tree- uf tolineer; dnta tetrevnt, entry; : trenal stete, © Heating, AIC ter mat iper manent 
gopnics. \ © Transithenimnated indiceters dipley dejo work qroes: FS Fhe 
witch aver manual program r f 4 OS" F, duos rot on crew. 
‘ ‘ © Ventitetion: 30 cu‘/minirwan mor, ve 


wath OC famed, . 7 

rocker une: apotiations ttat : ‘ facity (00'/min onan. 

+ accumulates trovet of fol. | olter entry requirement. " L : of © Effective tempuretan: FIG 10F.1. 
: © Acowsticol ervirererent deat not de 


fo given dwection. * hometrc joystick delay Seturon Average. * Need fea mamarizetien minimized, 

strameter tall wacker user Gupley A > Te ingly intiretes arceptence ext ; Pe cheved aystem oftecteweee 

aes areritron not ded ‘back 1 warirniseabslity of ings end detoy. Expected use of wtermation deter- T oil pee fer : ste 90 ei 
FHL OFA mines updar rates. © Whole bedy vibration lierstss X, ¥, Z 


Comic 1a camustent eth , 
wate ncence regarements, STEN fexpanen tina FIG 6F.2. indicated, Herd copies af capleys ere eaten tienes FIG IOF.9. 
© Expeare te furrers, tome ity 


ated niches  lacotedt ‘ 
fom ober teen. iver i ene THRE: D LIM VALUES. 
9 © trpviee noies: FIG 10.C.1. 


cninirrasn leveis, priority acces te 
critical levels, indicate current 
position. 
© Guards provided an moving parte. 
© Aectic clotted a ret emo to 
tomp abeve 60°F; 315-89°F optenn. 
4 hove discret® artivating wi) . cans Gsployn volume editt- 1. prompts end structwing teotures ‘ “ 
parts Pf 5 a Projection displ vr ‘ evoitable fer interactive sessions 
ranipuisted wiPiat comer d . athens” and orrer lecetian. 
eenal storage. chniques uniforms fociti- + Display freeze made provides hee | SeTancionwe approved by precur- 
entries terpate ner . ation, ‘mode feedbock. ‘Abbr evistia from 
edgement; con he minted, : Information grouped te permit ems | we SID Arh wee mt eID nen 
1 inputs reat in postive ciation of like chesses. Feedbork provided te «tcote : » , 
© dixplaved to inticate per- . ‘ Dota presented in readily veable ond system stiches. clotting are wpecifically dentified 
on a ve reodadle formot. Command jong age retiects vers I” Emergency procedures detailed, 
thomes sequeece of tram. p * Interncily detected error memeges faint of view. 
; _ ‘ explicit, neutral in tone. Progam ollows for orderty l~ 
atry requires explicit com- ° Need for entry of clreody aveiladle down ond establishment ef oo 
action: pared by iner. information minimized, fowt. 


Ye AR oer 
4 phever ty ae 
tnto.5 Gas goed tc. 


Separate bony 


etreceid te. 
mee of cont a 
dicated, 
Pet oy 


saport a tie ty 


obras. 

Group wemings 
Abe oper:.tors, 
@ collectes mn 
tnaeet ores, and 


sly. 
3 for keybocr ts, 
lgned for the 


f enviroment, 
‘gemation deter - 


Says ane obtain 


huning features 
Octive sess 


wed te pracut- 


+ Mitt, -STD-12, 
W-STO-/A3. 
1 to thats 


relie $s user's 


orderly smut. 
Tent of check. 


10 worse 


ates the epiywnent. 

Im hades quuce for canteols, displays, 
apt eles trome 
Und witiows om well ion standing areas, 
Cunnodes anat seat. 

Prowidet sturuze for excess clothing, 
perwnal gear, eepons wd fools. 

Protects aperutor trum adverse en- 
were nent. eter ql codle, 


“Disploy pluremnent 
ise ted) surfer: normal, 81-20" (6 
$0"); precisely, frequently read, 50- 
057 (14.357), «21% trum centertine. 


* Conteols on vertical surface above 
Jae 20" (8-347); 
precisely, frequently used, 34-$3" 


fioor (seoth nornal, 


{8-29"), +" from user centerline. 

© WER von Over consule top: Cretical 
wurtung duphy 22%" in above seut. 

© Work matae hegit: standing, 16 + 
W*; seated, 29-31*, 

+ User onsented tu work site. 


© Seats ft wetubly clined 5-9$th® 


ier without des udkiny pet tormnance. 
© Arm rests 208" min, 
© Bark, wat have 7 rin padding. 


© if van ocoponry exceeds | be: 


conting hegnht 78° mn. 


* Lateral work dweitiay) space: ale" 


(242167) wad mo, 

* Stannard compote: FIG 10.8.1-3. 

ES Ue rgd rete is Daneel ean 
rf, BD the eQregqueet cover; 
Pee oa de Ante: FIG Ase 

* Adjustable denenyans ft 5-95th%, 

* Ves tcol seat atyustments 15-2t' in $* 
mon increments, 

© Seat backrest rec tines 103-115°r sup- 
ports terse g@ upersios’s eyes we 
within 3° of Seve fine”. 

© If aems adjusts 78-11" above sear. 

+ Seot asipusts fore, aft: 4° man, 

> Operator does not have fo hit sil 
lo odwat seat. 


© Cabinet beck space: 464%, min, 

* Conwle frunt floor spaces min, 

© Kee coor 25020818" hwd min, 

Ce er oe at Cee ed 
re 

© Allowances inede for heavy clathing, 
Prater te equapment. 

+ Seat adpatinent owerhend clearance 
fram sat pane &0* min, 

+ Sultievent clearance for use with 
Qoves, are tre mits, heavy clothing. 

+ Uner space net encroached upan by 
others 

© Reflection of imteuments, consoles 
in windows, wihiveids avaded, 

© Rignt-left vew angle for wrup- 
wromd consoler Toye a) 

8 Hig canation: FIG 104.1. 

° wart ace colors contarm to MIL -STL- 
ber. 

+ Heflectance: FIG 10£.3, 


* Seoting compatible with consoles, 

° Heating, A/C for mobile (permanent) 
detail work creas: F (65° F) to 
85° F, does not discharge on crew, 

id Ventilation: W cu'/miniman ming we- 
focity 00'/mn max, 

© Effective terrperature: FIG 1OF.t, 

© Acousticol enmronment 48 not de- 
grade system effectiveness. 

© Noise bevels: FIG 10.F.2-8 

* Room sound absorp coef: 0.20 min, 

« Whole body vibration limits X, Y, Z. 
timet FIG 10.F 9. 

* Expomre to grams, furnes, toxicity: 
see THRESHOLD LIMIT VALUES, 
© bergutee noise: FIG 10.6.1. 

° Nose duration limits: FIG 10.0.3. 

* Mazord oferting device provided. 

fy pan adequate. 

ek raed of temp exceed, 

wer F U20"F uf hondieu). 

. ee xposed edges (cormers) rounded: 
0.04" (0.59) min radius. 

* Guards provided on moving ports. 

* Arctic clothed man not exposed to 
femp chove 60°F : 35-85°F optimal, 

* Adeuvate, suitable storage tor man 
vals, worksheets, etc. 

© Stondees have work surfaces to sup- 
port manuals, etc. 

* Comprcuous plecerds odjocent to 
equipment hazardous te user. 

* Areas requiring specint equipment, 
clothing are specifically utentified 

+ Emergency procechwes detailed 

+ Instructions kept 5 mple. 

+ Maeuals, marings include warnings 

or fac, therr.al hazards of 

heaters, exhaust qs, 


devices, weapons 


seve stunting 


She wea ethin which fhe veer aper-f Devices and techreques for com- 
meunicatng informotion among crew 
men within the workipue, between 
the crew and externally bocated incdh- 
viduals, und between the crew art 
teimlely locuted person. 


AL commuacatins 


+ Earphones, heowsets eauty adpated, 


-, Reach to communication cantrets is 


- Coter coding used when multiple 


ers, 
> Exposed metal parts grounded, 


16 OBA Tet me ads 
Cangaments efrct cantiot fhe aner 
Otmer ct the tem, 
few ate Wager, Fone, Cc eombe on. 
Dears ast ome tiate Contras ce earl 
ottheagh there 39 were mes. 


5 Oe ee aS es 


Secuning dewces uni to assembte, 
package cr Noid an fem in piace. 

Catches, hucks, & rews, bolfy, aute, 
fotene: both qach releme are! tont 
operated. 

Ing hates fottenes and connec tar o- 
bygnenent ond tontung dewoes such as 
tak pons, slety efen pm om yw 
etectrcal pigs, end fittings. 


Components that vie the her eve 
for vghteng, armen af weeny, 

bow kates evepeeven reth te, titers, 
sighting mechanwuns, came federy 
viewers 

+ achates visual daphere 


inctudes antennas, where applicable. 


© Controls ued unde for menste wane e. 
Odsatment are covered dur aq nn 
mat aperation Sut ure accesybie: 
wile ehen required 

* Foot controls we not ved for pres 
cove otantments. 2 

° Jenitctes bor tracking have hand, F 

weet popot. 


Uphica! vastruments are anented to 

ve aperctar g comfortable anyzie of 

view. 

Pureang, charqeng fittige are axces- 

sdie for mantenance. 

Compenents requnng frequent 

montenace, spect tenis ere 

reacity arcesmbdte. 

+ inerpun:tiany aitonce beteren eye- 
proces adnstabie. 50-76 mewn, 

- Lvecups prevent stray bgnt tran 

entering eves. 


* Grose (hemteng) coenenssone based on 
ISHS (SehB) user: FIG 2544. 

* Field of vew 1s Compatible eth vee, 

el cal-mechevca kosts 

Entrance put : magetcater « 

exit papel chometers, 

* Reticie lines: fun enough net to 
bieck torget: ter ewumah te te 
touty seen. 

© Evecup sper fcetene: FIG 15.At. 


its umposs.She fo weert a wrong 
phog into a receptacle. 

* Piogs: receptacies have chgneng pene 
for insertian, 

* Algqnng fen extends beyond phug 
eb trical pens, 

* Plugs, receptacles arranged v0 olegn- 

ng ping we onented in the some 

fetutine postion 

Connectors placed so thet spiinge 

Gors not cove dana. 

- Fastener, comector aperatng parts 

are easly accesbie. 

Idemticol screw, built heods provided 

the oughaut: ane removal tol. 

Fastener heads farge enough to be 

qQrasaped, handted. 

Non- interchangeable connectors ber 

diferent vee. 

Cotter kevw snug fit, targe head. 

Size. shape coard pine over mvs 

match: FIG TLHLI, 

Connectors ere pivucelty dtterent 

when ines carry &fterent thidy 


Loudwedahers used fo manitor sever - 
al channels are mounted at least 10° 
port rodiaily to operator. 
Muctophones, headphones, headsets 
permit hands-free operation. 

When several handsets are used, the 
most frequently, urgently needed 15 
the most arcessibie. 

Access:ble volume, gan controts are 
pruvided for each channel, 

Foot aperuted “Send-Receive* con- 
trol when buth hands busy. 


© Vreckeng cron ure 1s o functions af 
rotatan ewd 200 rprn rent, 

Vege eng cronh raden for hgh {rcre! 
rpm: 7h° eh. 
Hancebeets ken ted ar indented, 


accommodates Sth. 95th veers FIG 
386 


? evqpeces ued dawg low ight 
level wewmng thet eaceeds ! recute. 
+ Eves dart Nowe fe odpst bevond 
forinel hare tenet ait ty, 
Mogeficaten dliference betes 
the two eves: 7% man. 

+ Ofference in amount of bgt be- 
tween the tue eyen 5% ean. 


© Rotts requiring tegh to que have on 
eternal ye ipead, 

Fasteners, plugs requre ere tan 
inaa fo tighten, banse.. 

Over 10 {1.-i8. Forge ute eaternat- 
Wophess below 10 ff. Ih. we miter. 
i, external on conse gy ipheudt 
fanch @icanect, wap exten, 
teiense, test; up fe one full turn 
toe frequent, critical use, 

Tignten CW; loosen CCW, 


° 


Pew tian bark words & ver ticutty. 
+ Poow otter: Guckiagh, Us drat 
went ¢ 2 eperctrg torque, 5b. 


£ ve retet is ot lnent IS mm 
Crecups, headrests: Compatdnte anft 
heimets, rash, etc. 

+ Une retctos preferred evey the 

with 1, 2 on Jcentrai pote 

+ Senait creas or ctcle preferred ever 
dat ter ret] 
Hing preferred cover @ mot ter roti 


Caraas (heeiting) demens:ons bated on 
TING 6 5tMO) Ope-ator's hand, am. 
+i. 25as.e-$. 

* Adequate ipace available to gaip 
connectors f.rmiy, 

© Adequate space fe vee connector 
wrench, 

- ORS A tore te ae are removable. 

- Connectors are sepurated dy 0.75" 
11.297) ned with bore igoved) 
toners. 

+ Mantng screws have clearence 
holes. 


unobstructed, 
Workspace occommodotes operators 
wearing earphones, headset. 

Radio ontenna located to mininmee 
rocho- frequency hazards. 

Operations potuhte eeanng arctic 
ruttens, arctic headwear, 


handests ore visible, ovelabte to 
operator. 


trom each ether under real epere- 
trenal lighting, 


F .htors weed ter high tight bevels. 
Adpatment of eyes beyend nm mal 
Gil: ty 15 net required 

* Magntcetion i: tegh eneugh fer 


© Trackeng control mevernent it com- 
petdte ath euperted, cenventsonal 
contre eavements. 


Number, types minima commen 
sate anth stress, berubny requis, 
* Captive fasteners uerd where: drep- 


Nucrophene, Neediphone, singte (rat- 
triple) spechers: 200-6100 Hz (100- 
8800 H2); dynamic range 50 dB mn 


Mucrophonet nome cancelling in 100 ong then crestes hesard) covers required eppticeten, 
B area, 10 dB rms min. need frequent revneval. ® Resotution 60 sec of arc mun 
Filtering, clipping is used to impreve 1° Bolts have min number of tune, * Ocuiars ere matched peirs. 


intelligqubsity. © Only stunderd took are veed. © instruments needing steady eve ve- 
Binawol headsets used when am |° Adcpters fer pn conwctors can be age hewe brow pods. 
bient noise exceeds 85 GIA) hand trghtened, * Levet viele, scotes, pemters are pre- 
Vohane, gaine audible ming 110 BT. Fasteners ved ovtside ere aperable tec to from damage. 
many squeiched, Under all envirenmental cendit:ore. Bien 4 te *2 ceptors fer over 


Vokane/power controt has detent 6-power, 
between min votumne, off. 
Communication equoment wern by 
cperctor is comftortabiey metal parts 
do ret contact veer's skin 

Heodsats worn in high anbient reise 
Provide atterustion equal te ea 
protective devices. 

Warning signol intensi:s dees net 
cause discomtort, “.inging” wm the 


- Connectors are campetibie with co 
bles, nes, fasteners, mounting, 

* Removal of plug, connecter duet not 

expose hot beads, 

Plug of one voltage reting cannot be 

immeried inte the rereptacie of 

another voltage rating. 

* Ail hot cantocts are sockets, 

* lnternal-gipheadk enly we when 

critical to mechanical func tien, per- 

tonne! satety. 

Use captive typ def covers where 

necessary, 

- Copa, inserts, covers, cases, shelds 
Provided where necessary. 

° Receptacles marked os te voltage, 

phase, frequency. 

Connecting plugs, receptectes ider- 

lifted by color, size. 

* Phogs, receptacles hove stripes, ar- 
rows, efc to shew ahgrng pin pes 
tions. 

+ Manner of connection ebvioun 

+ Non-standard operating chrection is 

clearly marked, 

ne recepeccle identifications FIG 
4. 


- Evecupe are made of sof riba: ar 
equivolant meterel. 
Ne shin cantect with motel parte. 


System oliows emergency messages 
tap priority, dows not interfere with 
their transmission, reception, 
Speaker hears own voice in his head- 
set in phase with hws speech. 

Voice communication intelligibility 
criteria: FIG ELHLE. 

Audio signcis coded as to mainte- 
nance, emergency, health hazord, 
etc to minimize operctor’s visual 
display search. 

instructions provided for use ond 
foull detection for communications 
equipment. 


Cormpenents, party are inbeled. 

if perrodic purging, charging is co- 
Qed mm instruction ple inh- 
toling time intervol, pressure 12 
ettached, 


fabeted @ fe wragh?, htt bentatiin. 
Centred warning lube! footed eur 
harerd. 


’ UNS TOW/CONFIGURE EMPLACE/POSITION AT WORKSITE 


feet item fer meving end pasitioning et — 
the worksite. — 
tay 
Vehe 
Aden 
Sona 
Prope 
Setes 
Porte 
Reed 
Prep 
Leow 
a. {INDEX 10 ah 1 


* 
a 


be! 
a 


A. LOCATION & 
ARRANGE MENT 
G SIZE & SHAPE 
: c DIRECTION 
* & FORCE 
D. CLEARANCE 
€. VISERLITY 
Pa 
* CONDITIONS 
G SAFETY 
4 OPERATING 
PROCEDURF S$ 
U ‘ bao P F sitiogha 


za ena 


OPERATIONAL SUPPORT 


ee MAINTENANCE & REPAIR EQUIPMENT 


2. Environmental conditi 
Noi se iSration in 


vee areq 


PREPARE WORKSITE 


WORKSITE _ CONFIGURE WORKSTATION 


PURPOSE: Evaluate the test item for 
design of operating elements for perfor- 
mance and preaperational static and dy- 
fornc checkout, 


MAIVITEM TASKS 

©. Take position, 
Adjust! seats, 
Set up station. 

te Prepare materiel, 

Select operating modes. 
Perform checkout. 
Reod instructions. 
Prepare sappert systerns. 
Locote/prepare suppert persennet, 


weroting 
lerveants 
16 


satety fer these 
representative of tsolat reparr 
of the item. (quick fix, rapid troubleshesting, etc.) 


The conditions applicable to this closs inc hdes 
1, User conditions - body size and clothings 
= weather, climste, terrain, ithaninotion fevels, and 


3 Operational conditions - vee conditions (different types of failures to be detected, 
and different work pieces) and time criticol operations 


PERFORM OPERATIONS 


CONTROL/ADJUST OPERATIONS 


PURPOSE: Evaluate the design of the 
test item for the operation of the tasks 
required, 


MAN/ITEM TASKS 

Activate power. 

Change centro! settings. 
Perform test. 

Perform inspection, 

Perform removal/replacement. 
Perform repair. 

Perform site leveling. 

Pertorm construction, 
Perform resuppty/returbishment. 
Perform materiel erection. 
Emplace/erient tools. 


INDEX TO. DETAILED DESIGN CONSIDERATIONS’: 


prvaneed 
Clore 


A 
8 
¢c 
Oo 
€ i 
€ 
G 
al 


MONITOR/VERIFY OPERATIONS 


PURPOSE: Evalyete the design of the. 
fest item for the performance of the 


MAN/ITEM TASKS 
Observe aperations. 
Observe tecotion of objects. 
Detect odstactes, 

Meniter performance. 
Verify eperations. 


mee Poe 


red 


i 


£42 Cd ta Co 


ae oe 


Lace ee nls eral atin net 


Tete a , 
COMPORETEPS + 


ah Abe 


A Late 


The pas tan ap ofa Comgnnent os it 
tte ty the ant ty of the operator to; 
Feu, ge rute of mpylate tt ane 
che fy La tun of openings (neces. I 
See. er oF tape Oberotion, hoe: 
Pon of ceeknenty Canady, levery ? 
etch ay wet os ty telatoneey ta 4 


Other cor gammnty, 


Stee tiny hee atin ry 


me wets 

Tait ey fenton cag the dane 

ore weet fa ea, eds and 

hier ete yg eto tah the 
wth wre oye al the compos 

neat 


Co cre rere 


The move onot ont oe faece required 
Te ae te oe gener tly morvulite a 4 
PEERS EAD NNR RS E trols fastene 
er et, ath emesis on the dueece 
tine of etion corressantag to the | 
Mp a Om arent, Eotat ten reac. 
Tani standerd pruatee as well os 
Pe merenuny strength required. 


Dorr 


Tre ci ntart an tet gene surrounding 
Tg Onent wh aitows the Opere 
ne Dy aeetacny rego red oc tony 
he meyer ot wh vanes asa 
Horta Cb tte aement af hoy 
ce ved! fame twit, orm, torso, 
er, sopeute, will 
ve cons tee tone teh as. 
hae, Tata, hernets, protective 


E yun 


Those caer ts of a component that 
cote tate to the operngtoe's abrlity 
Fo wet clewety, in huting location, 
S76 Wie, Color, contrast, hetd of 
yD distanee, cetiectance, 


Foes 


The ower ts of @ compueent that 
pettan ta ity aperatiand status be- 
fore, during and otter uve, us well os 
the ma nteamce of on oceptobte 
POV ON nent in the work wpuce ofeds, 


These ase te of @ component that 
cre Coes innmy to Ihe iperztor or 
other perianmnel, inhaling preventa. 
Vive owe a fur bot weather of 
fete ad veedilety, arcutertal con. i 
Tat with elactnenl, lenperuture, 
Chemo emtatan amd peemeaiea 
fon hnzordy ond danger to sett and 
bern, punts viarly uewiee the Com f 
iting of aiert an bolts steeds H 


H Ca LATION, PROT EDM S ' 
The qneratent mat ituceutonat 
clpe ty aff tag Ge cree man 
(orton nonce ag faa a ernpemet 
en bandos in weld ay ote aida 5 
Chee bats, traemray teaty, tread 
i a Sa 


valg 7 
Wert ba aifentim by the sitety o 
TR eben UseeL the Co rgmnenty, 


Pele der ai eneani> tant ann dearer sapeauarentee erate ae eee 


ae ae a aa 
1 CROLL MANUALS Mar scrnacs 


g ua 1 
Components that provide wiuul and audiary infermatiun te the eperatue J The uren within which the user oper- 
Com erring the stuha of aperatean, lates the equpment. ; 
Provide punitive ind atun of devetapeng of current malture tone, lnctudes spore for controls, displays, 
Displays are ostoceated aniy arth the item under fest, not with eqapment fopticn, etec tronic devices, wedpons Phuge, 
Muke operator uwure of horards. placed in of unit, and iinet a weil os standing areas, § tings for 
Give special dance of instruc conesies seots. 
~ Provides storage for excess clothing, 


hans, 
personal grer, weapore ond tools. 
Protects qeroter from adverse en- 


Provide technical guidance in the 
form of writen material, schemotics, 
chograms, iHyustrations and instruction 
vtates 


* Diwploy placement above stonding 
(seated surfoce: normal, 41-70" (6- 
46"); precisely, trequentiy read, $0-9 * Lang « 


* Display pemters are oligned fer 


Display relationship to control 13 ap- 
comenon stable values. 


porent; determines control used, e 
quipment displayed, 


* Controls, displays, ete ore clearly, 
appropriately labeled except where 
use is ubvious, 


a 

* Lobels placed on of near items they Functionally retated units grouped. 6H (44-35%, ¢ 21° fram centertine. equen 

identity. Dusptoys, groups have left-to-right * Contreis on vertical mrfoce above ® Test ¢ 

* Do not cover other information and/or top-to-bottom order of vee. floor (seath rermel, 34-20" (8-347);] panel 

* Label is not behind control. Duplays jocated x0 they can be read Precisely, frequentty used, 30-57] display 

* Label location consistent. to the required degree of ¢ curacy. (6-279, + 21° from user centerline. J - Reet, 

* 1) fabel: not abtcured Dy com- Lighted control indicotort ore uwn- forge, 

on Hattest surfaces an main ambiguously associated with covtesty. + Covere 

Tun coverage by grime; not Ermergency, critical, important is. ~tmeye 

easily removed. plays locoted in 30° cone about hne ohie fe 
of sgn, 

* Lharocter height determined by dis- J* Ossolay viewing distance: 13-28°. © Cables 

lance read, iuminance: FIG 1.8.1. * Pointer extends to but does not ob- functn 

* Group label choracters larger than scure or exceed index mork width. venien 

those of controls, displays which are |* Pointers ore close to dial to elimi- vided. 

lorger than control, display position nate pargliox, shadows. ‘ + Electr 

chorac ters: ench by 25% min. Cramters, flags, printers, plotters: Cables 

* Letter, numeral styles: FIG 1.8.2-4. FIC B.B.t. aimile 


CRI torget visual ongle exceeds 2.0 
minutes, 10 linés of resolutions dis- 
tonce 16" (10% min). 


Heupthtrwidth ratio = $:3; "8" sb 
stroke width wider; °M" & "We hiw s 

24; 1S are | stroke width, 
Stroke width for black (white) char- 
acters on bght (black) bockground: 
1/0 (1/7-1/8) of height. 


* Standard coneoter FIG 10.8.1-3. 

* Gross (limiting) dimensions based on 
95tn% (Sth%) user: FIG 25.8.1-2, 

* Adpatable dimensions fit $-95th®. 


Spocing between choracters (words): 
one stroke (chor acter) width min, 
Line spacings: fh chorac ter height. 
Camter oumeral h:w rotio = fit 
{except 1); separation = & toh w. 
Optical projections all cops, stroke 
width 1/6 to 1/8 hy exceeds 15 
minutes visual angle, 

Thumbwheel numeral h:w fatio = 
3:2; = WT; stroke width internatly 
{eaternally) ilummoted = 10:1 (5:1). 
* Abbreviations all caps, no periods. 

* Extended capy vies lower cose. 


oe 


gloves, arctic mitts, heavy clething. 
User space not encrouched upen by 


* Label choracteristics determined by |* Display foce to line of sight exceeds |» Stacked, olternatety presented [fe Hignt-left viewing angle fer wrap- 
lumination level, Color. 85°; min paraliax, reflection. legends visible. oreund consdter 1909 max, with’ 

* Lately eusily, uccuratety tead at 7% Frequently used dusploys grouped: in fs iiumination botanced full on te eff, 9° Hluminetion FIG 10.1. + Merwe 
vrerutional ceuking Uistance, vibtoe optimat west zone: FIG 8.E.1. © Surface colors contorm to MIL-STD- avi 


1073. 


* Hiumination um forme FIG 8.E.3 
j- Reflectence: FIG 10.3, 


Indicator fights show response, verd 

sor ingly, viebte. 

* Contrast, uminance exceeds 50%. 

* Flashing lights: 3-5 foshes/sec. 

* Colter coding veed where possible; 
ununed scoles covered. 

* Diwlay pointer tip same cobw as 
marks, 

* Onsplay precision, respones isc aus | * Disoloy changes represent fue. 
tent with that of system, *.07 3! State. 

* Information diswiayed: Clear, weci- | ° Tramittumineted other  displeys: 

fic, precise, useable: not redundant, FIG BF .4-5. 

degraded by vibration; timely © Troms.tminatod mdbcators diwplev 


Lights show function: + 1G OF 1. Syste status, immechote ortion 
+o cant Functions, 


fun, hight levels, environenenty, 
* Labels ore sharp with high or color 
contrast. 
* With iikuemnation above | 11-Ci black 
letters, ght background, 
Dork adaptation letters visible, do 
not interfere with night vision, 
Chart reading: FIG BL. J. 


e 


Label choracteristics: accuracy re- 
Qured; time avotable; distance; 
ight level, color; criticality of func- 
hon; comistency of deg 

Labels on production eqrpment ore 
as duruble as the equipment. 


* Lahets for prototype equipment eas- §* Scales: tineor, stort at 0, use whole 
dy othied, altered, removed. cumbers, 2 pomters max, numerals * Circutar dints: FIG 6.8.2. tent, 1 
* Labels not covered by other units oriented upright. * Oper tng ond omantning infor. Cable 
noe abscured by grease, dirt. * Mechanical types: FIG 8.F.2. mation. ant combed untess compat. fectet 
* Markings, tags ore as permanent, ]* Audio signal evalvotiom FIG 8.F .3. ef: both uses. Prete 
washable a1 equipment, * Audio, verbal warnings: 20 dB min 9° Priority information otwiewt. aout 
+ Roman numerals avorded, above background, 
* Verticot tabels used onty when labels [* Failure immediatety apporent. © Aud tory displays hove tout device. ° M% 
ore not critical for personnel satety, 1° Signal cbsenre does not mean “ga”. * Aud ‘ory displays: vohwne erfjust- or 


he 


* trticater tight color coding for e- 
© Penwiry informeten ciwins. 


mergency, warning, summation, etct 
FIG 6.F.15 master lights set apart. 

* Audio warnings transmitted to both 
earphanes ond work oreo. 


derformance. 

Warning placards ilhminated, 
Warning eotices clear, direct; chor- 
acters 25% torger than any toliewing 
instructions, 


+ Placards odjucent te harorde. * Audio signal oction segment speci- Exposed edges (comers) rounded | Electr 
fies nature of probiern. 0.08" (0.5") min radius. lines ¢ 
‘* Prohibited, persistent signals are not Guards provided on meving parte, 
used: FIG EGE. 
* Audio worming duration min of & 
sec; until corrective action token. 
* Abbreviations ore stondord (MIL- [* Minimum decoding required, ° Mtg 
STO-12); new OK Uf obvious, * Trademorks, irrelevant information * Cabter 
* ceode nares, irrelevant inte da not ete do not appear on pane! face, ment, 
® Lines 


* Cading techniques uniform; facil. 
tate diterimmnation, identification, 
felahonsyhip, criticality. 

Auditory displays used whent visron 
overburdened, deqradedk redundancy 
desiwable; warning, cue needed. 
Verbal warning: intetlig:ble, apt. 
Audio warnings use standard s:qnats, 
Labels: functional; basrc; weil lora- 
ted; graduated in size. 


appear on fobeling. 
* Labels concise; mn redundancy, 
* Anutrart spmbal only uf meaningful. 
* Words familar to user, 
© boyd grow areas ident fed 
* Ases of Qrgmt faheled ond gad- 
united apprapeatety. 


Areas requiring wecial equipment, 
clothing ore mecificelty identified 
t mergency precedures detaited. 
Inatruc tions hapt sierple. 
- Manuals, markings include warnings 
on ton, thermal hazords of 
heaters, exhaust gas. 


VL 


r 
fa Ss %y BR Atal, 


lalate? 


é 


as ‘e 


af 


%e 


“a AAS 


? 


‘empanentt thal provide wu end uahlory intermation te the eperator 


cerneng the viata ol aurt atin, 


ewnde gitive ink atu of develupng or current moifunctions, 


Miplays are aisaciuted unly wilh the item under fesl, not with equipment 


sedan er ont, 


wilay relotionship to cuntrot +s up- 
rent; determines control used e- 
ipment disployed. 

wictionally related units grouped. 
aploys, groups hove left-to-right 
dior tap-to-bottom order ul use. 
sploys located 20 they can be read 
the required degree of accuracy. 
ited contro} indicators ace un- 
thiguovely osspcioted witheo trys 
wrgency, critical, unpattent is 
art faceted in 1 cone obont bie 
signt, 

wwloy wewing chstanee: 0328", 
inter extends to but dors net ab. 
We oF @nceed index mark w.tth, 
inters ore clave ta cial to elinw- 
*e porathix, shucks. 

voters, flags, printers, plotters: 
38.8.1, 

‘T target visual ongte exceeds 1.0 
wres, 10 lines of resolutions dis- 
we 16" (10 mind. 


play face to tine of sight exceeds 
3mm paralian, reflection. 

quently used «iiploys grouped; in 
imal visual zoe: FIG 8b. 0. 
nination uniform: FIG B.b.3 
cotor lights show respanse, used 
tingly, visible, 

itraat, lyminance exceeds 50%. 
ching lights: 3.5 flashes/sec. 

&™ coding used where possible; 
sed scales Covered. 


lay powter tio sume cohe is 


ka 
oy precision, response is c ayia: 
! with that of system 
rmation displayed: Clear, speci- 
Precis, useable; not redundnnt, 
saned by vibration; timely 
WW show function: FIG BF tL. 
est linwor, stort at 0, use whole 
bers, 2 pointers max, rnerals 
ated upright. 
hanical types: FIG BF .2. 
1@ signa! evalwation FIC OF .). 
id werbol warnings: 20 dB min 
+e bockground, 
me immediatety apporent. 
ai absence does not mean “go". 
‘ator light color coding for e- 
JENCY, WORNing, summation, etc: 
4.F.1; master lights set apart. 
oO warnings transmitted to borh 
hones and work oreo. 
@ signal action segment speci. 
nature of problem. 
ibited, persistent signals are not 
: FIGE.GI. 
© worming duration min of © 
until corrective ation taken. 
num decoding required. 
emorks, iffelevont informntion 
19 not oppenr an panel face, 
x techniques umform: for ih: 
discrimmation, ident ficatron, 
Onshio, criticality, 
tory displays ined when: wsion 
tan dened, deqraded; redundoney 
abies warming, cue needed 
i wornimy: intetliqvdte, apt. 
Sanrnings use stondard siqnuls, 
‘st functional; basic; well lara. 
powhuated in size, 


1 


* Duplsy pointers ore signed for 
comman stable volves. 


* Stocked, olternatety 
legends visible. 
* (ltumination botanced full on te off. 


Owolny changes fume 
err." stote. 
Teansilluminated displays: 
61G BF aeS, 

Trans « amingted indicators display 
systen stotus, immediat: actons 
thet emne fume tions. 

Crcukw dials: FIG 88.2. 

(qersene ond maintainer infor. 
matin: not combined uniess compot- 
tu © beth ines. 

Priority information obvious. 


tepresent 


other 


. 


Aunt trey disptays heve test device, 
Aud ‘sry disploys: volume oriust- 
wile 

Peecesty informatian abvious. 


presented 


land windows os weil os standing oreos, 
consoles and sets, 

Provides storage for encess clothing, 
persona! gear, weapons and tools. 
Protects operator from adverse en- 
vironment, when applicable. 


Bs 


* Display plocement above standing 
(seated surfaces normal, 41-70" (6- 
46"); precisely, frequently read, 50- 
65" (14-357), » 21" from centerline. 

* Controls on vertical surfoce above 
floor (seoth normal, 34-70" (8-34); 
precisely, frequently veed, 34-S3* 
(8-29"}, ¢ 21° from user centerline. 

* Work surface height: storvting, 36 + 
RY; seated, 29-31". 

|- User oriented to work site 


* Seats fit suitably clothed $-95th% 
user without degrading performonce. 


ceiling height 78° min. 

* Lateral work (writing) space: 30x16" 
{(24n16") wad min, 

* Standard consolet FIG (0.8,1-3.” 

* Gross (limiting) dimensions based on 
I5th% (Sth%) usert FIG 25.8.t-7. 

© Adjustable dimensions fit 5-95th%, 


max increments, 

© Seat backrest rectines 103-1157: sup- 
Ports torso so operator's eyes ore 
wilhin 3* of *eye-line*. 
1f orme adjust: 78-11" above sect. 
Seat odjusts fore, oft: 4" min. 
Operator does not have to lift self 
to adjust seat. 


Workspace anthropometrics: FIG 
10,.0,1-2, 

Cabinet kick spacer &x4* had min, 
Consote front floor spacet &° min. 
Knee room 25%20x18* hed min. 


Allowances made for heavy clothing, 
Protective equipment. 

Seat adjustment overhead clearance 
from seat pan: 40" min. 

Sufficient clearance for use with 
gloves, arctic mitts, he ry clothing. 

User space not encroached upon by 
others, 


Right-left viewing anyle tor wrap 
oround consote: 1900 nax, 
Ittumination: FIG (G.b.t. 
Surfoce colors conform to MK.-STO- 
4473, 

|- Heflectances FIG 10.6.3, 


Seating comemtinte with Consoles 
Heating, ../C tor mobi it) 
detoit work creas: SOF SF te 
85° F, does not disc 

Ventilation 30 cu'/mi 

locity 00°/min max. 

Effective temperoture: FIG 10F.t. 
Acovatical environment does not de- 
grode system effectiveness. 

Noise levels: FIG 10.F 2-8 

Whole body vibration limits; X, Y, Z, 
times FIG 10.F.9, 


Exposure to gosses, furnes, toxicity? 
gee THRESHOLD LIMIT VALLES, 
fmpulse noise: FIG 10.G.1. 


0.08" (0.5%) rin rodive. 
Guards provided on moving perts. 


Adequate, witable storage for man- 
uals, worksheets, etc. 
Standees have work surfoces to sup- 
port monvals, etc. 
Conspicueva placards odjecent to 
equipment hazordous to user. 
Areas requiring special equipment, 
clothing ore specifically identified 
tmergency procedures detailed. 
tnstructions kept simple. 

+ Monwols, morkings include warnings 
on toxic, thermal hazards of 
heaters, exhaust gos. 


ae ee 
12 LIN S.troses, causes 


All cables, wires, lines, hoses, pipes, 
vents, etc, thot pass from or to the 
test item. 

Plugs, sockets, quick-disconmect fit- 
tings for the above. 

Inchudes components for tranapor! as 
well oa for stationary vee. 


* Conductors are bound into cobles, 
held by facing tape. 

® Long conductors, cables internal to 
equipment are clamped to chassis. 

© Test cables terminating on control 
pone! do not interfere with controts, 
disploys. 

+ Reets, reet carts provided to handle 
ferge, heavy, long lines, cables, 

- Covered space for cable storage. 

+ Line, cable attochment parts reach. 
able by eset in hultey clothing. 


* Cobles are feng enough to allow 
functioning unit to be checked con- 
veniently or extension cables pro- 


vided. 

+ Electrical plugs size, shape coded, 

+ Cables ore size, shape coded for 
similar components. 


+ Hand operation of cammon toes 
used fo tighten, loosen, 
= Tighten CW; foosen CCW. 


+ Adequate space provided te hondie 
cables, lines, hases. 

- Clearance between cables & con- 
trols: 3° min, 

+ Cable, line, hove connectors oper- 
able by inner wenring orctic rmittem, 


+ Line, hose, cable color contrasts 
with background, 

+ Manner of conection, disconnection 
42 abviove. 


* Number of inputs, outputs are mini- 
mized by grouping functions. 

* Cables ore reachable, visible. 

* Irrequior, frogite, awkward exten 
sions removable for handling. 

* Cables ore not: pinched by doors, 
lids; wotked on, used as handhotds; 
dent, twisted repeotedty. 

* Cables routed thru holes ore pro- 
tected by grommets, etc. 

~ Protective caps, covers, inserts ore 
available os necessary. 


® ‘ded if temp ever 
air arree men 


+ High pressure tines hove retaining 
choin attached to line and source, 

+ Automatic shvtoffs on fuel service 
equiprnent to prevent overflow, spil- 


loge. 
> Electric wiring routed cwoy from 
lines carrying Oy flammabie fluids. 


© Multiple conductors color coded. 

* Cables tabeled ws to which equip- 
ment, connector tivey belong. 

* Lines lobeled as ‘9 function, s- 
function, hazerd, flow: FIG [2.HI. 

* Line color (symbol) ((hazard)} code: 
FAG 1244.2 (12.4.3) (C12. aDD. 

= Dangerous voltage plocarded. 

= Hydraulic, electric: FIG 12.4.5-6. 


© It is impossible to inwert ao wrong 
pha inte o receptacle. 
Plugs, 


Cotter keys sasg fit, barge heod. 
Size, shape coded pins aveid mis- 


* Bolts requiring tigh forque have an 
external-qigheod. 

* Fasteners, plugs require one tum 
maa te tighten, loosen. 

© Uver 10 [t.-&, torque use external- 
qriphead below (0 ft.-lb. use inter- 
fal, externel or combo gripheads. 

+ Quick disconnect, tnap actions, 
release, twist: up to one full turn 
for frequant, critical use. 

+ Tighten CW; loosen CCW, 


© Gross (linwiing) dimensions based ort 
ISth® (Ste) operutor’s hand, urenz 
FIG 2$.1h.4-5. : 


wrench. 

+ Obstructions to use are removobie, 

+ Connectors are seporated by 0.75” 
(25°) if wed eth bare (gloved) 
tingers, 

+ Connectors eosity reached by user in 
bulky, reswictive clathing, 


* Removal of plug, connector does not 
expose hot leads, 


* Ali hos contacts are sockets, 

* internal-gripheads only we when, 
Critical to mechewcal function, per- 
tonne! safety. 

© Use captive type cust covers where 


* Plugs, receptocies heve stripes, ar- 
rows, etc to ghow aligning pin posi- 
tions. 


/ 


The speciol or inherent de 
te grasp, hold, grip or heft ¢ 
lifting, moving, steadying or 

Handles, knobs, projection 
ete. 
bewolves roughened of res 
tace when used tor handling. 

‘Check also for the tack of 


* Handles, grasp creas or 
relative to the CG. 

* Hinged, fold-ou! handles b 
positian; one hand operatic 

+ Handles located s0 thot Ki 

min distance from body. 

Lift points on large iternw 

distant from the CG. 

- Handles provided to rene: 

- Handles are on frant of at 
is pulted from a rack. 

* Bar, T-bar, J-bor, recesse 
FG 163.1. 

© Two handles inin, of on 
gtasp area for units 10 Ibs, 

= Hand shoped hondie user 

carried trequently oF 

periods, 

Handles reochuble by $ 

weoring bulky, restrictive 


Weight limits for one ma 

(4.C.lz if shape is conver 

cles ore provided, lift . 

peated, item is not carries 

® Horizontal push, pull for 
FIG 14.2, 

* Handle, groap orea force | 
6.CF. 

© Two-mon lift volves are 
man fift onty if: item co 

neither me 


® Handles hove at least 2%" 
+ from obstructions. 


+ Handles color coded to 
fron similar shoped items 

~ Handies are visible from 
ing, lifting position. 


+ Hint grips have nonship wr 
~+ Removable, carried unit 
with handies, other svite 
for grasping, handling, car 
~ Handles do not intertere + 
ting or maintaining item. 
+ Carried iter will ride cb 


nent parts of equipment o 
+ Non-recessed hancttes do 
personnel, entongie cloft 
age equipment. 
Handle/grasp = sur ‘oces 
thermaily/electrically cor 
= Edges rounded oftachi 

recemed. 


* Items eaceeding one mo 
18.C.1) ore labeled with: 
limits. 

* Hand grasp areas identifia 


og 


N 


a 


nee, 


pete, 


13 FASTEN TS, CONNECTORS ] 14 HANDLES 16 QPLRATING ELEMENTS 
Securing devices vend te ansembie, The specie! er inherent devices veed Components which control the oper- 


package er hold an item in place. to greap, held. grip or heft an item for f ction of the item. 

Catches, hooks, screws, belts, ruts | lifting, moving, steadying or aiming. inctudes triggers, fuses, crorks, etc. 
tte Quick-discerwwet fil- . Handles, knabs, projections, straps, Does not include controls as such, 
ove. altnaugh there ia some overlap. 
ponents fer trereport as irwhudirs fastener and cannecter & 
‘erary us. ligrenent amd leching devices ach 
tock pine, sufety wives, pina, tute, 
electrical pte, and fittings. 


* Controts used only for maintenance, 
adjustment are covered during nor- 
mat operation but ore occessdie, 
visible when required. 

* Foot controls ore net used for pre- 
cise adjustments. 

+ Lift, attachment points occessdie, 

equidistont from CG. 


* It is enpossible te ruert @ wrong 
plug inte « receptocie. 


© Prope, receptectes arranged on elign- 
ing pine ere eriented in the same 
relative pasitien, 


= Lif? points on large items ere equi- 

distant frem the CG. 

+ Mandies provided to remove cover. 

- Handles ere an front of an item if it 

is pulled from a rack. 

* Bar, T-bar, J-bar, recessed handles: 
FIG 14.8.1. 

* Two handles min, or ane handle/ 
grap areo for units 10 Ibs. or more. 
+ Hand shoped handle used on item 
corried frecuently of for long 
periods, 

= Hendies reochable by Sth user 

wearing bulky, restrictive clothing, 


abadkty clothing, 


= Safety cotches have a distinctive 
shape, location. 
+ Shape, size is oid to function. 


* Identrcol screw, belt heads previded 
hroafhevt: one removal tool, 


+ Cotter keys: snug fit, large heed. 

~ Size, shape coded pins aveid mis- 

match: FIG 1H. 

+ Connectors ere physicelly different 
when lines carry different fluids 


© Units frequentty pulled out of in- 
stolled position mounted en pullout 
racks, slides, hinges. 

* Rollouts provided with limit stops. 

- Use of pullouts does net shift CG of 


en Ot coreran teole | * (iolts requiring high torque have an 
outer nad —ge ister, 

* Fasteners, plugs require one tun 
mas to tighten, loasen, 

© Over 10 ft.-1, torque use extemal- 


wiphrodk below 10 {1.-i, use inter- FIG 14.C.2. item 20 entire rock, coneote falls. 
nul, eaternul or cumnbe gripheads, © Handle, gresp eree force limite: FIG] - Knabs preferred over screwdriver 
- Quick dkomect, snap octians, 6G. tor frecvent odjustment. 


* Two-man lft velves ere twice ene 


telease, twist up te ene full turn 
man Nift enty if: item canfiguretion 
Convenient; 


far frequent, crsticel vee. 
= Trpten Cw; loveen CCW, 


* Compotidie with handwear used. 


© Handles have ot least 78” clearance 
* Setf alignment devices provided for 


frem chetruc tions. 


© Gross (limiting) dmensions bused on 
951% (ths) operator's hend, arn 
tte doused, 

© Aurquite wquce oveilable te grasp 
connes tors firmly, 

© Adequute space fe use connector 
erench, 

+ Obstructions to use are removadie, 

+ Conmectors ure separated by 0.75" 
11.29") if sed with bere (gloved) 
fingers. 

> Connectors eatily reached by user in 

bulky, ceatrictive clothing, 


te provided to handle 
eet. 
‘ween cubles A cen- 


fastening points. 
« Moving components heve 2° hend 


cleorance throughout range. 


ane canner tors care: 
mang OFT the mittens, 


= Mandles color coded to distinguish | - Tiedown points visibie fer checking. 
from similar shaped items, + Operated etements must be visibie 
+ Mondies ere visible fram the gem when accessed, especioily if hazards 


Pit tion. present. 
ine Shing pew = Elements thot are meted ore color 
or shape coded, 


© Captive fasteners used where: drap- f - Hand grips hove fonslip surtoce. * Moist points provided for mechanical 


ing functions. poy thom creates hacerd; covers lifting. 
hable, visible, ved frequent rernevol. J - Frequentty used elements ore within 
‘he, ewhwerd exten- | ° Belts have min ramnber of tune. grasping, handling, carrying. 
2 for handling, * Only stunderd teots ere veed. « Handies do not interfere with apera- 
1 pinched by ders, |* Adupters fer pin cemmectors can be ting or mainteining item. 
‘ + Carried iter will ride cleer of legs 


nets, etc. 

i» Covers, inserts ere 

essary. 

sorded if ture ever [T° Hemovul of plug, connecter dees not grosp lnternal centrots ere net tecoted 
? handled). expose hot beaus, thermally/electrically conductive. fear high voltege, rotating machin- 


fines have reteming f° tug of one veltage rating cannot be: ery, other hazorda. 

inserted inte the receptacie of. + Hondies, iift points distributed e- 

+ qrather veltoye rating, venty abeut the CG. 

* AK hat contucts are sockets, Projections, edges, comers eround 

© Internel-griphead: only use when tie down or lift points ore rounded, 
ersticel ta mechanical function, per- 
sorwel setety. 

© Use captive type Gat covers ware 

necenery, 

© Cops, ineerts, covers, cases, shields 

provnded where necessary. 


= Edges rounded; attaching screws 
recemed, 


tors color covted, * Receptactes marked on te vettege, [* Items exceeding one man Sift FIG 
aa to which equip t0.C.1) ere labeled with weight, lift 
they befong, enits. * Weight conocity indiceted on ail 


3 fo function, sub- tified by cotor, size. * Hand grasp areas identified. lifting equipment. 
«flows FIG 12H, * Plugs, receptactes hove stripes, ar- * Items exceeding one-man lift valve, 
del) (hasard)) coctes rows, etc te show aligning pin posi- labeled as to weight, lift timitation. 


Da thone, 
7 plorarded. « Murwet of connection ebviows. 
“het FAG 12.045-4, » Nun. stendard operating direction is 


cheerty merked. 
* 1a teceptucte identification: FIG 
laa 


18 TESTELE MENTS, TOOLS 


Common and special tools und test 
instruments for assembly, adjustment, 
calibration and otignment. 

includes special maintenance equip- 
ment such as lubrication pomts, pour- 
ing spouts, filter tubes and nozzles. 


® Cables terminating on control, dis- 
play ponels do not interfere with 
controls, displays. 

© Test points refiect the sequence for 
sequential testing. 

* Test points for adjustment ore close 
to the controts, displays used. 

- Special tools required for odjust- 
ment ore with equipment. 

= Test points are accessible. 

+ Test points, built-in meters used to 

bolote failed unit, module. 


* Limiting body dimensions based on 
Sth% user for reaching tes! points: 
FAG 25.8.1. 

® Sensitive adjustment points have o 
hand, orm rest nearby if vibration is 
present during adjustment. 

= Cadies ore bong enough to check unit 
in ploce. 

- Braces hold hinged ossys in working 
Position. 

+ Test equipment fits the hond or hos 
handle, hand support. 


~ Calibration, adjustment controls 
with limited motion have mechon- 
icol stops to prevent damoge. 

- Builf-in atigning devices, other oids 
ore used for positioning optical cs- 
sembdties within instrument. 

= Roltout racks do not shilt CG to 
extent that console topples. 

+ Quick-release removal for optics. 

= Stonds, casters (wheets, hoist-lift- 
ing) is provided for equipment en- 
ceeding 30 © (90 Bb). 


® Adequate storage provided in port- 
able test equipment cose, lid to 
contoin jeods, probes, spores, monu- 
als, tools. 

= Lorge ports ore not mounted to deny 
access to smalier ones. 

- Sufficient spoce provided for test 
equipment, tool use without diffi- 
culty, hazord. 

= Optica purging, charging fittings ore 
occessidle, 

- Sensitive odjustment points, guarded 
agains! occidentol disturbonce. 

® indication of equipment power fail- 
ure provided. 

+ Display provided te show equipment 
out-of-tolerance, failure. 

- Test, adjustment, check point and 
cables, connectors, labels ore occes- 
sible, visible during maintenance. 

+ Positive indication of open fuse. 

+ Non-visval screwdriver adjustments 
hove mechonical shaft guide. 

= Test equipment hos pane! lighting. 


*® Enough feat points are provided to 
Prevent removing sub-cssemblies. 
Special tool use minimized. 

Items frequently removed for test 
ore mounted on rollout rocks, slides, 


hinges. 
= Knobs preferred to screwdriver for 
frequent adjustment. 


+ Lamp test circuits incorporated. 
+ Lomp replocement is possible with 


Power on, from pane! front. 

Test equipment is not overly com 
plex, difficult to use. 

Electrical potentials over JOOV ore 
stepped down for test points. 


* Tools, tes? leads used neor high 


voltages ore insulated. 


* Electrical hand-held tools have 3- 


wire power with ground or ore dou- 
bie insuicted, 

© Exposed surfoces of electrical hond- 
held tools ore non-conducting or 


grounded. 
* Contocts, terminals ore shielded 


with witable protective measures to 
Prevent occidental contoct. 


© Test points permonentty labeled, 
coded, 


color 


® Operating instructions for portable 


test equipment affixed to unit, lid or 
tment. 


* Colibration reminder included with 


fest instructions. 


® Contocts, terminots, ete over SOOV 


~ Reference scole is provided for con- 


trol adjustment. 


+ A simple check shows when equip- 


ment is out of calibration. 


© Design Requirements 
(MIL-S 1D- 1472) 


* User-Computer Interface 


Data (MIL-STO-1472C) 


+ Guidonce Data 
(MIL-HOBK-759, Ete.) 


‘ SUBCLASS B MATERIEL PRODUCTI 
a OBJECTIVE: Evaluate the effectiveness and safety of The conditions app 
, > the design of materiel production ond environmental 
2 control systems ond equipment to encbie the operator to 1. User conditions - 6 
assemble and set up the item, prepare if for use, and ° 
3 actually use it. The HFE subtest should consider 2 Environmental con 
Pa, evaluation of user performance ond safety for these 3. rational_condit 
ig functions under conditions representative of those ex- totes, types of mc 


Identify parts. 


Connect components. 


PRODU 


¥¥. 


Mate components to chassis. 


ee “INDEX: T . DETAILED = “DESIGN: CON 
Test item 
Displays | Workspace 
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HUMAN FACY ORS 


A, LOCATION & 
* ARRANGEMENT | 


B. SIZE & SHAPE 


c DIRECTION 
* & FORCE 


D. CLEARANCE 


E. VISIBILITY 


f, USE 
* CONDITIONS 


G. SAFETY 


OPERATING 
* FROCEOURES 


Handles Controls 
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OS PURPOSE: Evaluate the design of the PURPOSE: Evaluate the design of the PURPOSE: Evaluate the design of the PURPOSE: 
test item for ease and safety of assemb- test item for ease of situating the iter test item for ease and reliability of item for ea. 
iz ling component parts and for the pro- in its use area and connecting vent pipes, performing alignment and calibration of materiels, a 
Kad cedural guidonce provided. power cables, liquid hoses and pipes. Operating components. obtaining of 
= sory materic 
z 
9 - 
2: MAN/ITEM TASKS MAN/ITEM TASKS MAN/ITEM TASKS MAN/ITEM 
ad ; Unstow/stow components. Install subassemblies. interpret technical manvat/lobels. Determine 3 
C5 
| Read/interpret instructions/technical Make connections. Tighten/loosen fasteners. Open/close « 
i manuals. 
ey Position for use. Set/adjust controls. Remove/rep 
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——— OPERATIONAL SUPPORT 


i 
AATERIEL PRODUCTION & ENVIRONMENT CONTROL 


aty of The conditions applicable to this class include: 


tor to is User cond tions « body size and clothing; 
* ond 2. Environmental conditions - weather, climate and itiumination levels; 


these 2 rational conditions - use conditions (duration of use, through put 
@ ex- rates, types of materiel or environments to be produced or modified) 
and time criticot operations (quick response). 


PREPARE FOR USE 


design of the 
reliability of 
calibration of 


PURPOSE: Evaluate the design of test 
item for ease and safety of toading raw 
materiels, odding liquids, and storing and 
obtaining operating quantities of neces- 
sory materiels. 


MAN/ITEM TASKS 

Determine status of expendables. 
Open/close access covers. 
Remove/reptace filler caps. 


TAILED DESIGN CONSIDERATIONS 


yace (Co tors 
) (13) 
A 


Acesses 
Covers 
Otsptays Caps 
(8 t 
A 
8 
— 
F 
G 
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ACTIVATE/DEACTIVATE 


PURPOSE: Evatuate the design of the 
test itern for the operation of the tasks 
required. 


MAN/ITEM TASKS 

Start gasoline engines. 
ignite pilot light burner. 
Turn on electrical power. 
Initiate airfhydraulic power. 
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Operating 
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PERFORM PRIME FUNCTION 


PURPOSE: Evaluate the design of the 
test item for performance of the tasks 
required to produce or service moteriels, 
modify environment, or generate power, 


MAN/ITEM TASKS 
Operate -quipment occording to operat- 
ing manuais. 


Moniuptate controts. 

Observe/monitor displays. 

Perform marual/tool ossisted operations. 
Obeerve/test status of materiets. 
Remove/inspect finished product. 
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0 ene. nee 


Test alt mM 
COUMEORE TUES 


HUMAN FACTORS 
CORSIDE RATIONS 


A LOCATIONS ARLANGE MENT 


The pos.fioning of + Cunponent as it 
affects the abil.te at the operutos to 
reach, aperate oe tnunipulate rf, ine 
Chuding docation at openings orc es~ 
ses), cover oe duor aperution, fou 
tion of cornponents (hoobs, levers, 
ete) as well as ots teiuhoaship to 
other components. 


Bowe 


The monimers oe Vor mimi di- 
mensions af components that are 
Tequired for atspaite mon use, in 
cluding the eftec ts of anthraponet- 
rie amd sper ot clothing fara tie, 
BEC) considerations, and the shape 
ond contour of bundles, knahs und 
other contrals to entunce voth the 
identification and ose of the «ompe- 
nent, 


Cc DIRE CHORE ORCE 


The muvement und of furce required 
to operate of qenerall mampulate a 
component (handie, control, tasten- 
ef, etc), with meighasi on the direc. 
tion of nation corres ending to the 
display, component, total vem reace 
fion of Stundard uroctie ay well as 
the minima strength ceaquirech, 


Do 
The unobstructed quae surcaunding 
2 component wh allows the oper. 
ator to pertorn reqrired uctons, 
the odequary of which vanes ava 


funchen oof te cenesat oof body 
invulved (ues, F eR. RT IDES 
etc), and, wher cmpropriite, well 


also Include cons erations such as 
glove, booty Nehuety, protective 
clothiag, ot. 


E wsututy 


Those aypects of a component mat 
conte bule ta the operators abiubty 
to see it clearly, ene tuding location, 
size, shape, color, Cuatrust, beld of 
view, Viewing ‘fistance, reflectance, 
and sHumination, 


Fo St coupitierss 


Those aspects of a component that 
pertain to ifs operational status be- 
fore, during and after use, as well as 
the mantenusee of an acceptable 
environment in the workspoce areas. 


SALE LY 
Those aspects of a component that 
could Cause injury ty the uperator or 
other personnel, im lading preventa- 
tive asperts for had weather or 
reduret weed (ty, accidental con- 
toct wth electncal, tenpercatuce, 
chemical, rudutian aod pressuriza- 
fon Rear’, ort darajer to sight and 
heuring, partirulucly under the con- 
cotions of alert of battle stress. 


Hi GLA TG proc! Duras 


Those operatieral amt intormutional 
aspects affecting or cnproving mon 
Performance us found in epagment 
design handionkes us well as job aids, 
checkhsts, trmand teats, trooble- 
shooting quittes unt repair snanuals 
with specific att -ntion to the safety 
aspects when ogng the components. 


8 DISPLAYS 


Components that provide visuat and 
auditory information to the operator 
concer: the status of operation, 
Provide pasitive indication of de- 
veloping of current malfunctions. 
Displays are associated onty with 
the item under test, not with equip- 
ment placed in or an it. 


Components uval to activate, de- 
octvote ond modify the equipment 
power source ond to modulate the 
operating elements. 

Handles, grips, knobs, switches, teig- 
gers, levers, whcels, pedals ond other 
man operated items as applicable. 
Controls ore associated only with 
the item under test, not with equip- 
ment placed on it. 


Provide technical quidonce in the 
form of wrilten material, schematics, 
diagrams, iitustzations and instruction 
plates. 

Moke operator aware of hazards. 
special guidance of instruc- 


Z 


Displey relationship to control is ap- 
parent; delermines control used, e- 
quipment displayed. 

* Functionally related units grouped. 
Displays, groups have left-to-right 
and/or top-to-bottam order of use. 
Displays located so they can be read 
to the required degree of accuracy. 
Positions of related controls, dis- 
plays on separute panels correspond, 
Lighted control indicators ore un- 
ambiguously associated with contrat. 


* Control relationship to its disploy is 
apparent, compatible, 

Functionatly related controls ore 
grouped together. 

Control groups, sequential opera- 
tions have left-to-right and/or top- 
to-bottom order of use. 

Controls: in functional groups ore 
tocated in accordonce with oper- 
ational sequence and/or function. 
Controls oriented to operator. 

Con net accidentally be moved. 
Recurring qroups similar thru system. 
Controls used for same function on 
differect equipment ore same size. 
Rotary size, shape: FIG 6.7.1-6. 
Linear size shape: FIG 6.8.7-13 
Controls have non-slip surfaces. 
Grass (limiting) (lodjustable)) dimen- 
sions based on 95th% (Sth®) ((5- 
95th®)) operaton 

Lineor size, shaper FIG 6.B.9-16. 
Grid & stylus: displored grids, dis- 
play some size; mounted/oriented 
delow display; preserve directional 
correlation, 

Adequate contral response feed- 
bock. 

® Rotory volves open CCW. 

* Forces, displocements {including 
miniature controls): FIG 6.4.1-16. 
High force controls: FIC 6.C.1-2. 
Free from excessive backlash, 


Controls, displays, etc ore cleorly, 
appropriately labeled excep? where 
use 13 obvious. 

Labels placed on of neor items they 
identity. 

De not cover other information. 
Label is not behind control. 

Label location consistent. 

WW) tabel: not obscured by corm- 
ponents; on lattes! susfoce; on main 
chassis; min coverage by grime; not 
easily removed, 


wee 


* Display viewing distance: 13-28". 
Pointer extends to but does cot 
obscure or exceed index tnark width. 
Pointers ore close to dial to elin 
nate parallax, shadows. 

CRT target visual angle exceeds 2.0 
minutes, 10 lines of resoiution; 
distance 16" (10" min). 


Character height determined by dis- 
tance read, tuminanc: IG 3.8.4. 
Group label characters loeger than 
those of controls, displays which are 
larger than control, display position 
characters: each by 25'% min. 

* Letter, numeral styles: FIG 1.13.2-4. 
Height:width ratio $:3; "4" is I 
stroke width wider; “M" & “W" hiw = 
5:4; "I" & "1" ove I stroke width, 
Stroke width for black (white) char- 
acters on light (black) buckground: 
+/6 (1/7-1/8) of height. 


* Design Requirements 
{MIL-STD~ 1872) 


' 


* User-Computer Intertoce 
Data (MIL-STO- 47 2C) 


+ Guidance Data 
(MIL-HOBK-7$9, Ete.) 


Control spacing mins FIG 6.0.1; 
blind operation, S" min, 

Rotory separation: FIG 6.B.1-8. 
Lineor separation: FIG 6.8.9-16. 
Compatibie with handwear used. 
Foot switches separated 3” hori- 
zontolly, 8 vertical minimum, 

+ Range of contrat action does not 
interfere with other controls, 

Lorger diameter concentric control 
is used for the fine adjustment, 


Spacing between characters (words): 
one stroke (character) width min, 


© Counter maneral 
{except 1); separation = & to h w, 

* Optical peoyection: all caps, stroke 

width 1/6 to {/8 hy exceerts 15 

mumites visunl angle. 

Thumbwheel numeral fiw 7 ito 

3:25 bh . &%; stroke width internally 

fexternatty) illuminated : Ort (S:!). 

Abbreviations all caps, no periods. 

Extended copy uses lower case. 

* Label characteristics determined by 

illumination level, color. 

Labels ecaily, accurately tead at 

uperationat reakng chstance, vibra 

tron, 1aht levels, environments, 

Labels are shorp with high or color 

contrast. 

With illumination above | ft-C: block 

letters, light background. 

Dark okstation: letters visible, do 

nat interfere with night vision. 

Chart reading: FIG at 3. 


. 
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* Shope coded controis 
factually identifiodle, 

* Color contrasts with bockground, 

© Ambient light color determines use- 
able control colors. 

* Reference line hos 50% min 
contrast with control color. 

* Thumbwheel internally lighted if 
ambient illumination below | f1-C. 

* Thumbwheel readable 30° off-axis, 

* Legend switch legend is legible, 


visually, 9 * Disptoy face to tine of sight exceeds 
45°; min parallox, ceflec tion. 
Frequently used displays grouped it 
optiunal visual zone: FIG BE .t, 
Mtumination uniform: FIG 8.6.3, 
Indicator lights show response, used 
sparingly, visible. 

Contrast, tuminonce exceeds 50%. 
Flashing lights: 3-5 flashes/sec. 
Color coding used where possible; 
unused scales covered. 

Display pointer tip same color as 
marks, 

Display precision, response is consis. 
tent with that of system. 
Inforrnation displayed: Clear, speci- 
fic, precise, useable; not redundant, 
degraded by vibration, 

Lights show function: FIG BF .1. 
Scales: linear, stort at 0, use whole 
numbers, 2 pointers max, remerats 
oriented upright. 

Mechanical types: FIG 8F.2. 
Audio signal evaivation: FIG 6.F.3. 
Audio, verbal warnings: 20 di} min 
above bockground, 

Failure immediately apparent. 
Signal absence does not mean “go*. 
Indicator light color coding for e- 
mergency, warning, summation, etc: 
FIG pit master lights set apart. 


° ° 
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Precision of control manipulation is 
consistent with that of system. 
Selected, distributed so none of 
user's limbs are over burdened. 
Coding uniform throughout system. 
Useuble in time required despite 
inadvertent operation protection. * 
Movement oriented to operator if 
several stations are used. 
Control motion mini nized; not cy- 
cled thru ON/OFF unnecessarily. 
Minimum use made of horizontal or 
3-pasition toggle switches, 
* Shape coding free of sharp edges. 
Critical controls ore not wsceptible 
to accidental movernent. 
Controls that initiate hazardous op- 
erations require prior operation of o 
tocking control. 
* Main power ON-OFF switch cuts alt 
Dower fo equipment. 
© Emergency controls located neue 
related warning  display/neorest 
hand. 


Labet characteristics: accuracy re- 
quired; time available; distance; 
liqht level, color; criticality of func- 
tion; consistency of design. 
Labels on production equipment are 
as durable as the equipment. 
Labels for prototype equipment eas- 
ily affixed, altered, removed. 

© Labels not covered by other units 
nor obscured by grease, dirt. 
Markings, togs ore as petinonent, 
washable as equipment. 
- Roman sumerais avoided. 
* Vertical lobels used oniy when fobeis 
are not critical for personnel safety, 
Per for mance. 
Worning placards illuminated. 
Worning notices cleor, direct; cl.ar- 
acters 25% lorger than any following 
instructions. 
Placards adjacent to hazards. 


Audio signal action segment speci- 
fies nature of problem. 

Prohibited, persistent signals ore not 
used: FIG 8.G.t. 

Audio worning duration min of t 
sec; until corrective action tocen, 
Minimum decoding required. 
Trademarks, itretevant information, 
etc do not appeor on panel foce. 
Coding techniques unifor il 
tate discrimination, identification, 


* Abbreviations ore standard (Mit - 
ST1-12), new OK if obvious. 

Trae names, irrelevont info do not 
appear on Inbeling. 

Labets concise; inin redundancy. 
Abstract symbol only if meaningful. 
Words famitiar to user. 
“and grosp areas identified. 


* Minimum decoding required. 

* Control color related to display. 

Operating instructions provided ex- 

cept where use is obvious. 

Diagrams used where possible. 

Main power switch labeled, 

Emergency {noncritical) functional 
groups outlined with 3/16" red 

1/16" black) border. 
* Controls labeled as to function. 


Auditory displays used when: vision 
overburdened, degraded; redundancy 
desirable; warning, cue needed. 
Verbal warning: intetligible, 

Audio wornings use standord signals. 
Labels: functional; basic; well foce- 
ted; graduated in 


1 0 WORKSPACL 


The area within which the user oper - 
ates the eqaorment. 
fncludes spare for controls, dispiays, 
optics, electromc devices, wenpons 
ond enrairers os well os standing orecs, 
comotes and seals. 

Provides storage far excess clothing, 
Dersanal qrar, weapons and tools. 
Protects aperutor trom uxtverse en- 


(seated? surface: normal, 41-70" (6~ 

46"); precisely, frequently read,. 50- 

65° (14-357), » 21" from centerline. 

* Controls on vertical surtac~ above 

Hooe (seat): normal, 34-70" (8. 34°): 

precisely, frequently used, 34-51" 

18-27), + 21° from user centerline. 

* Work aatoce height: stonding, 36 + 

&"; seated, 29-31" 

* Desk tops, writing tables ore 29-3!" 

chove floor. 

- Dispiay reading location identified, 

© Seats fit suitably clothed §-95th% 

vier without degrading performance. 

© Rem rests 28" nin. 

* Back, seat have |" min pacing. 

* ff van occupancy exceeds 
ceitieay height 76" mun. 

* Lateral work (eeiting) spore: 
Cexte't wad min. 

© Stusatard coniole: FIG Itt. 

© Grens (limiting) dimensions based on 

‘Wt % (Sth %) fully equipped mer: 

TG 2503.5-7. Avetic: FRG 25.18.8, 

© Adpatable dimensions fit $-9Sth'b. 

© Vertical seat odjustenent: [5-21 in 1” 
mos increments. 

© Seat backrest reclines 103-1157: sup- 

pasts farsa so operator's eyes are 

wither 3” of “eye-line”. 

© ff arms adjust: 78-11" above seat. 

= Seat anjusts fore, aft: 4° min. 

- Operator dues nat have fo lift sett 

to adjust seat. 


Ube: 


2 J0xte" 


* Cabinet kick spoce: 4x4" hkd min. 
* Conesie front floor space: 4° min. 
© Kewe room 25x20x 18" td min, 
© Unusual positions: FIG 10.01-2. 
“ Allewonces made for heavy 
clothing, protective equipnent. 
FIG 


© Workspace anthroponetrics: 
10.19.5-2. 

+ Seat edgstment overhead cheorance 
from seat pon: 4G" min, 

> Sulficient cleoronce for uve with 
gloves, arctic mitts, heavy clothing. 
+ User space not encroached upon by 
others, 

* Reflection of insteuments, consoles 
int windows, windshields avoided, 

© Right-lef? viewing angie iad wrap. 
Ground console: 190° max, 

* Rhenination: FIG 10.£. I 

< retical colors conform to MIL-STD- 
iL? 

~ Reflectoncer FIG 10.E.3, 


© Seating compatible with consoles. 

* Heating, A/C for mobife (permanent! 

detait work areas: 50° F (65° F) to 

85° F, does nat dischaege-on crew. 

© Ventilation: 30 cu'/min/manamn; ve- 
locity MY /min max. 

© Fifective temperate: FIG 10.F.1. 

* Acmnsticat environment dors not de~ 
qrade arstem effectiveness. 

© Noise levels: FIG 105 .2-8. 

® Roam sound absorp coef: 0.20 min, 

© Whole bady vibration limits: X, Y, Z, 

timer FIG 10.F 9, 

* Expowre to gasses, fumes, toxicity: 

see THRESHOLD LIMIT VALUES, 

* impulse noise: FIG 10.Gt. 

© Newse duration limits: FIG 10.G.3. 


* Equipment guarded if temp exceeds 
WO" F (120° F if handed). 


* theation sictness lieniter rie 10.G.6, 

* Adequate, sxtoble storage for man- 

vals, worksheets, efc. 

* Standees hove work sur fares to sup 
port marssuts, efc. 

* Elevators, hydraulic lifts have max 

toad siqn visible. 

* Compicuous plocords odjecent to 
equement hazardous to user. 

© Areas requiring special equipment, 

clothing are specifically identified. 

- Emergency procedures detaited. 


12 titan 


AU cables, mite 


vents, ete. that 


test tern, 


Phe, sn kety, 


tengs for te ahow 


Ene baedes cornguen 


wellas toe stibeur 


Conductors ate 
held ty facing t 
Long conhe tat 
equipment ate « 
Test cables te 
Panel do notin 
displays, 

Reels, reed cur 
forge, heavy, ta 
Covered spare 
Cable clamos « 
tine, conte att 
able by see ont 


Cables are to 
func haning uns 
venienily oor ¢ 
watkent, 

£ lee tread placy 
Coles are ow 
simulate contr 


Hand operula 
used fo tighten 
Tighten Ws ke 


Adequate span 
Cables, hes, hw 
Clee teed 
trols: den 


able tey 


1 topes wisiht 
vats; near valwe 
Bonds, toys, p 
valves, requiat: 
checks, clean « 
intervals A 
wotls, floors, 
Line, hase, 
with backqroun 
Manner of cont 
is obvious, 


Bhimber of gy 
mused by group 
Cables are rea 
Irrequiar, fray 
sions removohte 
Cobles ute my 
lids; wotkes! ov 
bent, twisted rr 
Cables routrit 
tectedt by qroee 
Protective cay 
avurtable un nec 


Pipes, hows @ 
1a0"F (120% 5 
High prewuce 
chain attached 
Automatic stu’ 
equipment to p 
faye. 

Elec trac wiring 
fines careving © 


Multiple conduc 
Cables lobeled 
ment, tonne to 
Lines beater beet 

fune tron, basen 
4D tapes enrire! 
10 toga, bonds 
stainless over 4 


Hydrauhe, eter 


1D paint used on 
Line calor (sya 


FIG 122 (2.1 


Bongerous woitt 


19 ACCESS coves, Cary 


Those apenings inan item that atiow 
imunipulution of control, connection 
land disconnection of fasteners, v-suol 
checking of displays of components 
utilizing test points, and inserting oF 
Includes fastener ond connector a- invelves roughened of non-slip sur- removing mater ils. 

ignment and locking devices such as ftuce when used for handling. Included 13 the access covering, sf 
pine, safety wires, pins, outs, Check also for the lack of handies. lary. 

Hectrical plugs, and fittings. 


1G WeKaline ELEMENTS 


13 fastenens.conectors fg @ Hannes 


The special or inherent devices used 
to yrasp, hold, grip or heft an iter for 
lifting, moving, steodying or aiming. 
Handles, knobs, projections, straps, 
tc. 


12 imesteseacamrs 


All cables, wires, lines, hoses, pipes, 
vents, etc, that pass fram of to the 
e controls, desolws, Brest lon 
devices, weapons Phas, vnkets, quick-disconnect fit- 
Fas standing areas, Frings for the above, 
Tre ices components for tramport as 
well cas foe stationary use. 


Components which contra! the aper- 
ation of the item. 

Includes triggers, fuses, cranks, etc. 
Does not include controls as such, 
although there is some overtap. 


Securing devices used to asse:ndle, 
package of hotd an item in place. 
Catches, hooks, screws, bolts, nuts, 
atches - both quick release and tool 
pperated, 


nich the user oper: 


tor excess clothing, 
ans and tools. 

from averse en- 
wicabte. 


* Hondles on cabinets, consoles are 
recessed. 

* Handles, grasp oreas ore located 
relative to the CG, 

* Hinged, fold-out hondies have a stop 
position; one hand operation. 

* Two handies omin. or one 
handie/grasp orea for units [0 Ibs. 
or more. 

- Handies reachable by Sthk user 
wearing bulky, restrictive clothing. 

» Hondles ore on front of on item if it 
is pulied from a rack. 

» Bar, T-bar, J-bar, recessed handles: 

FIG 14.8.1, 


|- Lift, attachment points accessible, 
equidistont from CG. 

|- Controls, vents, etc easily, safety 
accessible during setup, operation, 


* Sliding, rotating, hinged units apen, 
rotate their full distance, remain in 
plece without hand support. 

Covers have mounting holes large 
enough to permit the attaching 
screws to pass without perfect o- 
lignment. 

Covers not completely removable 
‘ore self supporting. 

Access borge enough to imert arm, 
hand, tools, test equipment. 

- Rubber stripping, seoling material 
located so user will not damane it 
Gross (limiting) dimension based 
ISth% (Sth®) user: FIG 25.8.1-7. 


? 19 is impossible to insert a wrang 
plug into a receptacie, 


vt above standing 
marmal, 41-70" (6- 
equently read, 50- 
‘from centerline, 

cal surface above 
wal, 34-70" (8- 34" 
ath used, 34-53" 
ruser centerline, 

At: stonding, 46 + 


Conductors ore bound into cables, 

held by loving tape. 

* Long conductors, cubles internal to 
equipment are clumped to chassis. 

* Test cables terminating on control 

Donel ro not interfere with cuntrals, 

displays. 

- Reels, reel carts provided te handle 
large, heavy, bong fines, cables, 

+ Cavered space for cable storage. 

+ Coble clomps spared every 12", 

- bine, cable attar tment parts rearh- 

tile Dy ater on terliry © heathen, 


electrical pins. 

© Plugs, receptacles arranged so align- 

ing pina are oriented in the same 

relative position. 

- Connectors plocet so that spillage 

does not couse damage. 

|- Fastener, connector operating ports 
are easily accessible. 

i Identical screw, bolt heads provided 


> tables are 29-31" 


“ation identified, 
clothed 5-95th't 


Shape, size is aid to function. 
Loading elements sized for load. 


* @ A ALINIGVuado 


sting pertormance, throughout: one removal ical. i“ 
» © Cobtes ate tong enough to allow f- Fastener heads large enaugh to be f+ Hund shaped handle used on item Whole body access: FIG 4.H.t. 
nin padding. function unit ty be checked con ff grasped, handled. carried frequently or for long peri- Hand, arm, finger access: FIG 


19.8. 
Construction mu hinery: 61G 19.6.2, 
Requirements to see, work within 
access determines apening size, 
C tothed ane te ner: FG 258K, 


|; Non-interchangeable connectors for ods. 
different use. 

|. Cotter keys: snug fit, large head. 

- Size, shape coded pins avoid mis-' 
match: FIG 13.4.1. 

- Connectors are physically different 
when lines carry different fuids. 


eacoeds fhe: 
sin 
mug space: 30x16" 


veruentiy of extension cables pra- 
wile, 

+ tlertreal plugs size, shape coded. 

+ Contes ure sive, shape coded for 
Simubar components, 


WTO, 
senions hosed on 
vy eqipped exer: 
eo: FUG 25.4.9, 
ns fit 5-959, 
ment: to- dt an ft 


Structural members do not prevent 
access fo components. 

Replaceable iterns ore not plored in 
@ manner which mokes them diffi- 
cult to remove. 

Small covers hinge af bottom, open 
down. 

Cover latch requires positive force 
fo apen, is within capability of Sth’h. 
user: FIG 6.C. 
= Caps tighten CW, loosen CCW. 
+ One man can lift cover, 


futtheads, brackets don't interfere 


Units frequently pulled out of in- 
stalled position mounted on pullout 
racks, slides, hinges. 

Rotlouts provided with limit stops. 
Use of pullouts does not shift CG of 
item so entire rock, console falls. 
Knobs preferred over screwdriver 
for frequent adjustment. 


° Weight timits for one mon fift: FIG 

14.C.1; if shape is corwenient, hon- 

dles are provided, tilt is not te- 

peated, item is not carried. 

i? Horizontal push, pull force fimits: 

FIG 16.C.2, 

@ Hondie, grasp area force limits: FIG 
6.0. 

* Two-mon lift values are twice one 

mun fift only ifs itern configuration 

convenient; neither man exceeds 

‘one-man limit. 

+ Heist jugs if item over 150 ib, 

© Hondles have at jeust 2h" clearance 


© Bolts requiring high torque have an 
external-gr ipheod. 

© Fasteners, plugs require one turn 
max to tighten, loosen, 

© Over 10 ft.-Ib. torque use external- 
griphead below 10 ft.-Ib. use inter- 
nal, external or combo gripheads. 

> Quick disconnect, snap = action, 
tetease, twist: up to one full turn 
for frequent, critical use. 

- Tighten CW; loosen CCW. 


thom! aperation of camemnon tools 
set to tighten, loasen 
= Tig ten Wg loosen COW, 


ves 13-15%: sup 
rator’s eyes are 
oo. 

[* apove seut. 

tr 4% min. 

Adve to Itt seff 


nd" had min, 


Comepotidte with handwear used. 


- Adespaite: space provided to handle [[* Gross (limiting) dimensions based on 
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Lena Coble, hems, beers. I5th® (Sth®) operator's hand, arm: fF from obstructions. Moving components hove 2“ hond# with opening, removing covers 
1G WO.1-2 oO bec between cubles & con. FIG 25.23.4-5. - Hoist jug hos 4° min clearonce Clearance throughout range. where work is done. 
aes . © Adequate spuce ovoiluble to grasp round lifting eye. . Openings are forge enough to permt 


frote: Sen 


c heavy 
spent, 
wretncs: FLY 


cequired operations. 

Allowance is made for gloved fond 
in externally located access, 

+ Open covers do not interfere with 
controls, disploys. 


connectors firmly, 


6. He canner tors aper- 
weer ace te rmittons. 


+ Obstructions to use are removable, 

+ Connectors ore separated by 0.75" 
(1.25") if used with bore (gloved) 
fingers. 

= Mounting screws have cleoronce 
holes. 


head ciearance 
an, 

*for use with 
veovy clothing, 
“ached upon hw 


- Orerated elements must be visible 
when occessed, especially if hazards 


Visuat gecess cover preferencet 


- Hondies color coded to distinguish 
none, transporent, break-resistant 


from similar shaped items. 


Tents, Consuiag 1) tapes wisible at fine ends, inter- § ¢ Connectors visible, occessible. 


“YOULNOS LNGWNOMIA 


#5 avoided, vats: neur valves, vents, etc, + Connectors easily reached by user in Her, p i 

agile for wrop- F* thamis, toga, puint are adjacent tof bulky, restrictive clothing. ]- Handies are visible from the grasp» J present. : ‘ ‘ glass, quick opening metal. 

aa. vulves, reyviators, clean auts, tow. ff- Labels, codes visible in connected, fing lifting position. + View of lood available during loading §* It is abvious when a cuver is in place 

i. checks, clean outs, brunch lines, at {  uncomected state. operation, but not secured. . 

ta MIL-STO- intervals & where line goes thru f- Easy visual access is provided for + Visual access only for compenents 
walls, floors. Starting threads, pins. requiring a visual cheek, 

wh + Line, hose, cuble culor contrasts §- ID colors are readily discriminadle - Instructions visible when access cev- 


from each other under reo! apera- er is apen. 


with box kgruund, 
tianal lighting, 


+ Manner of comertion, disconnection 
18 abrviows, 


Access covers ore equipped with 
grasp areas for opening. 

Physical access cover preference: 
none, sliding, hinged, quict-opening. 
Captive fasteners used when pe- 
tiodie removal is required. 


Frequently used elements are within 
eosy reoch of seuted or standing 
station position. 


+ band grips baeve nomilip surface. 

+ Removable, carried units provided 
with handles, other suitable means 
for grasping, handling, carrying. 

+ Handles do not intertere with apero- 
fing of maintaining iter. 


® Number, type: minimum commensy- 
tate with stress, bonding reqmts. 

* Captive fasteners used where: draop- 

ping them creates hazord; covers 

need frequent removal. 

¢ Bolts have min number of turns. 


“h cangiles. 
oe (peruxneent) 
“E657 ED ty 
gen crew. 
feneny nin; ve 


Bamber of aputy, outputs are ining- 
tired bw grougnog sume tions, 
© Cables are reachohte, visible, 
lerequiar. tragite, awkward exten- 
sions eernawatile for handting. 
Cables are nat: pinched by doors, 


FIs UF A tuts walked on, used as handholds; f° Only standard tools ore used, + Carried itern will ride clear of tegs Either hinged cover used on muni- 
t does nat de- bent, twisted repruteu ¢. © Adapters for pin connectors can be of personnel. frum number of captive fasteners 
wth * Caties routed they holes ore pro- | hond tightened. + Handles, tugs, push bors are perma- Cover fasteners self tork for closing 
rR. fected by grommets, etc. + Fasteners used outside ore operable nent ports of equipment case, with audible snap, 

120.20 tun, 9. Protective caps, covers, inverts are [| under all environmental conditions. caps captive. 

mites X,Y. 2. FP avunkaile av necessary. + Connectors are compatible with ca- Sliding doors, caps lock positively. 


bles, lines, fasteners, mounting. 
* Removal of ptug, connector does not 


nes, toe. ty: Pipes, hows quarded if temp over * Handie/grasp surfaces are not Internal controls ore not fecated§* Edges, cernera on covers, cones are 


TVALERS, 1n0° (20PF if handled). expose hot leads. thermatly/electricatly conductive. near high voltage, rota.ng mochin- [rounded to prevent injury. 
wl. + High pressure lines have retaining [| * Plug of one valtage rating connot be J - insulted handles used on hot iterns, J ery, other hazards. Hazardous voltoge behind excess 
1G 0.6.3. chin attic hed to line and source. imerted into the receptocle of | - Mon-recessed hondies do not injure [- Projections, edges, comers around) cover is de-energiced with an inter 
provided, + Automutic shotatts on fuet service | another voltoge rating. personnel, entangle clothing, lock attached to cover. 
equipment to prevent overtlow, spil- I * All hot contacts are sockets. damage equipment, Access over dongerous mechanical, 
emp exceets faye. * Internal-griphead: only use when J - Edges rounded; attaching screws electricol component has en internal 
Do = Fle trie voteny routed aeny from f critical to mechanical function, per- tecessed. fight, warning on door. 
63} roundedt hres cerry ne Oy. Hommable Huids. sonnel safety, Pressurized cops ore captive. 
* Use captive type dust covers where 
ang purts, necessory. 
weed. - Caps, inserts, covers, cases, shields 
TG t0.G.8, provided where necessary. 
ge for man. [Multiple conmbectors color coded. © Items exceeding one man fift (FIG |* CG, weight of equipment morked.|/* Cover opening methad is obvievs or 
* Cohles labeled ay to which equip- B* Receptocies marked as to voltage, t4.C.1) are labeled with weight, lift where applicable. irAtructions are displayed en aviside 
ares to sip J inent, counec tor they belong. phase, frequency. limits. Weight capacity indicated on alll of cover. 
Lines jiteled as to function, wb- ff* Connecting plugs, receptoctes iden- [° For mechanical power lift: hoist, lift | fitting equipment. Accesses are labeled with warning 
3 hove maz ture tron, basard, How: HIG 12d tified by color, size. points, provided, labeled. Jack, Moist points labe! d. sign advertising of hazords within, 
tO tapes enciccte the line, . ° Plugs, receptacles have stripes, ar- 9° Mond grasp oreas identified. Items exceeding one-man fift valve, precautions needed 
ajacent to 1 tegs, bomts: on cod, hot lines; rows, etc to show aligning pin posi- §- Host lugs marked “Lift Here™. labeled os fo weight, tift limitation. Labels indicate function of units 
wer stainless over 4%; not near intakes, tions. * Control warming label located near} behind encloeure, occess. 
cquament, f° ID panne oyet an 4° min fines. Manner of connection obvious, hozord. Labets, instructions ore property eri- 
identified, Fe Line cater (avmbol) ((hozurd)) codet Non-standard operating direction is 
stailed, FAG 2.44.2 (12.1.3) C2, clearly marked. 


Dangerous voltage plac urded. Ph receptacie i ificar® 
+ Hivedrahe, electcics FIG E2HS 6. ae iabriedicgimatsiee 
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TEST FUNCTION 
TEST ITEM CLASS VI 


SUBCLASS A 


OBJECTIVE: Evatuate the effectiveness and safety The canditions applicable to ! 
of the design of consumabies to endbie the user to 
unpackage or repackage them, prepare them for 1 
uae, and use of consume them. The HFE subtest 2. 
should consider evaluation of user performance and 
safety for these functions under conditions repre- 
sentative of those expected in octuat use. 


User-conditions - number of 
Environmental conditions - » 


3. Operations! conditions - dift 
operatians and combat cond: 


283 


PROCEDURES 


UNPACKAGE/PACKAGE PREPARE FOR USE 
STOW/UNSTOW OPEN/CLOSE PACKAGE PREMIX HEAT 
: : 
£3 
4 PURPOSE: Evaluate the design of the PURPOSE: Evaluate the item package PURPOSE: Evaluate the test item for PURPOSE: Evat:- 


ey 


tesr item for ease of attachment, inser- 
tion, and removal from person, for indi- 
vidually carried items, or from storage, 
for Jeneral removal of garrison mess 
types of items. 


MAN/ITEM TASKS 


Insert item into/remove item from cor- 
rying case. 


Place item in/remove item from poc- 


kets/shirt/pack. 


fy Strap/connect item to personal carrying 
ay gear. 


Se ETAT IE ORT! CTR 


Remove large item from storage area. 


for ease and safety of opening to gain 
access to the item and for reclosing to 
retain remaining materiel. 


MAN/ITEM TASKS 
Rip/tear plastic/foil/paper sacks/enve- 
topes. 


Open/pierce metal/plastic containers 
(not recloseable). 


Pemove/replace caps/covers. 


adequacy of containers and for instruc- 
tions for the addition of woter or combi- 
nation with other materiels. 


MAN/ITEM TASKS 
Measure water/other liquids. 


Add liquid/dry materiels in correct pro- 
portions. 


safety and conve: 
of final food or « 
such as heating, st: 


MAN/ITEM TASKS 
Place item over fi: 


Empty consumabdh 
utensil. 


Stir materiel. 


Agitate package. 


i iH 
Se 
oa 
= a 
eo ; 
aa coe ees sINOEX TO“ DETAILEDEDESIGNSCONSIDE 
Cadell % 
~ Testltem = esses : Labels 
= Components + Covers Manuals 
== | HUMANFACTORS } Markings Handies Packaging Caps Markings 
se |_CONSIDERATIONS t 14 7 i9 west ' 
= LOCATION & S 

A. ARRANGEMENT A A A A 4 A A 

8, SIZE & SHAPE B 8 8 B 8 8 8 

DIRECTION 

C. a FORCE c ¢ c 

D,. CLEARANCE o fe) D D D o D 

E. VISIBILITY E E E — E E “¢ 

USE 
Fe CONDITIONS Zl F F F F F F 
G. SAFETY G G G G i G G G 
4 
4, OPERA™ ING 4 ig if + * H * 


Liew. 
al a 


TAILED DESIGN CONSIDERATIONS 


Meawres 
20) 


A 


The co-vditions applicable to this class include: 
User conditions - mamber of users; 
Environmental conditions - weather, temperature, illumination; 


rational conditions - different uses, different packaging, time critical 
Operations it conditions (blackout, neise suppression). 


HEAT/AGITATE 


PURPOSE: Evaluate the test item for PURPOSE: Evatuate food, drink ond oral 
euse and convenience of spreading or medicines for palatability and general 
applying oifs, satves, and powders to the troap acceptance. 
body and of its subsequent removal, if 
required, 


PURPOSE: Evatucte the test item for 
safety and convenience of performance 
of final food or drink preparation steps, 
such as heating, stirring and shaking. 


MAN/ITEM TASKS 
Eat/drirk item. 
Utitize pouring/drinking speu*. 
Dispose of wa tes. 


MAN/ITEM TASKS 
Remove/raplace cap/cover. 
Obtain/prepare applicator, 
Clean/prepare skin. 
Appty/remove saive/oil. 
Sprinkte/spread powder. 


MAN/ITEM TASKS 
Place item over fire or in hot water. 


Empty consumable into cooking/eating 
utensil, 


Stir materiel. 


Agitate package. 


SALE Met 


A LOO ATION 8 4 


The post og ot a eompourahos it 


fleets the abil ft. of the operator to 
reach, operates of mays sf, ine 
Eng turates ot npr otas face ese 


operator, loca 
levers, 
to 


wey), cover oe dow. 
tien at 
ete} as well ts 


Mer Corgarienty, 


caer tents beret 
*s rehaticoshn 


Bo 


The mepormutey ceetfor 
Mersin of hat are 
peqated tor ust oye, ine 
rai ng the eftects ot gat! cmomer. 
stotaoy fare tie, 
syad the shape 
aod cunt var "yd as urd 
aties controls to eine both the 
ateatihicat onan iye ot foe er 


franrengen 


the 


ao 


ronents, 


mate oan 


twat 


Samer cos 


ot 


who 


force required 


TO Oe tate of geomet lly tnur gulate a 
avertyarennn | He, conttul, fasten 
A Oo eS oc 


Thats Of moat comtes aunt fo the 
deplay, component, total dein reace 
tion of stoodae! grat ce us well os 


the ro aT strevagth tequ eed. 


D Clb Aae 


Tre uioostres tet spo suregunting 
Geom ponent wh atlews the pers 


nt to perfor rete actions, 
atesnen e uf wh eS wares as a 
function of te anwunt of bexty 


rave eed thom, Hagens, arn, tors, 
ef ane, where appropriate, will 
Aap iretate a esicteratians such as 
hants, helinets, protective 
nlotluearp ete. 


E mune 


Thase aspects at a corponent that 
contribute to the operator's ability 
weit Clearly, im tuding focation, 
sega, Color, contrust, tield of 
Vinw, Viewiny distance, reflectance, 
and sHennnution. 


F Use COUDTLONS 


Those aspects of a component that 
pertain to its opergtiongl status be- 
fore, hiram) url atter use, uy well as 
the aintenanece of an oc ceptable 
environment in the workspace areas. 


SAFETY 

Those aspects of a curponent that 
could Cause onyuty to the operator of 
other personnel, including preventa- 
five aspects fur bad weather or 
rechw ent visiuility, occuk ated cons 
fact electricul, \ nperuture, 
chemical, cachation and peessuci¢a~ 
tian hazasds, and danger to sight ond 
hear.ng, porheularly under the com 
ditions of aleet or buttte stress. 


with 


H QPETATING PROCEDURES 


Those qpecational aad infarmationat 
ase ts atfes ting or improwaxy onan 
performance uy fou va epapinent 
desian Haedtiadds as well as job ads. 

Training feats, troubles 
des ane repece caenedts 
the utteaton te the safety 
eS ater asi the Conipanents. 


ches wtints, 


form of written onaterial, whemones, 
cagrams, dlusteatoas and instruc ton 
piutes, 


hoas, 


SAE a A sc CN 


* Line spacings: 


* Vertical tabeis used only when labels 


LANL LS, MARUIAT S, MANIITICS 


Provide techmeat quidunce im the 


Make operator aware of hazards. 
Give spemal guidance of instruc- 


Conirols, displays, ete ate clearly, 
appropriately lubeled except where 
Use 1s oovious. 

Labels ploced on or neur item. they 
identify. : 

Do not cover other informotion. 
Label is not behind custrol. 

Lobet location cunsistent. 

10 dubel: not obscured by com. 
ponents; on flottest surface; on main 
chuysis; min coverage by grime; not 
easily removed 


Character height determined by dis- 
tan ¢ read, luminonce: FIG 1.B.5. 
Group label characters farger’ than 
those of controls, displays which are 
larger thon control, display position 
characters: each by 25° min, 
Letter, numeral sivles: FIG 1.8.24. 
Height:width ratio 5. 
stroke width wider; "M" & “W" 
5:4; I" & "I" are I stroke width, 
Stroke width for block (white) char- 
acters an light (block) background: 
4/6 (1/7-1/8) of height. 


Spacing between characters (words): 
one stroke (character) width min, 

% character height. 
Ul 


Counter numeral hiw ratio 
(except 1}; seporation - & toh w. 
Optical projection: ull caps, stroke 
width 1/6 to 1/8 hy exceeds 15 
minutes visual angle, 

Thumuwheel numeral hiw ratio 
3:2; bo ONS stroke wrth internally 
(externatly) illuminated = 10:1 (5:1). 
Abbreviations oll caps, no periods. 
Extended copy uses lower case. 
Label characteristics determined by 
illum:nation level, color. 

Lately easily, uccurulely reod aut 
operational reading cisturce, wibta- 
tron, light tevels, environments. 
Labels are sharp with high of cotor 
contrast. 

With illumination above I ft-C: block 
letters, light bockground, 

Dark adaptation: letters vieible, do 
fot interfere with night vision, 
Chart reading: FIG 8.t 3. 


Lobel characteristics: accuracy re- 
quired; time available; distonre; 
Ieght level, color; criticality of func: 
tion; consistency of design. 

Labels on production equipment ore 
Qs durable as the equipment, 

Lobels for prototype equipment eas- 
ily offixed, altered, removed. 

Labels not covered by other units 
nor obscured by grease, dirt. 
Markings, togs are as permonent, 
washable as equipment, 

Roman numerais ovoided, 


ore not critical for personnel safety, 
performance. 

Electrical receptocles marked with 
voltage, phase, frequency. 

Pipe, hose, tube fines cleorly labeied 
as to contents, pressure, temper- 
ature, hazards, 

Warning plocords iltuminated. 
Placads adjacent to hazards. 


Abbreviotions are standard (MIL ~ 
ST1D-12}; mew OK if obvious. 

Trade nomes, irrelevant info do not 
appear an labeling. 

abels concise; min redundancy. 
Abstract symbol only if mneoningful. 
Words familar to user. 
Hand grasp areas identified. 


Bee 


The spec obar usherent dower. use poeenty use f for pon kup et 
fo grasp, hela qryyor hett ao cles toed stursye ond i insper tat ca. 
Bf. cg. miewing. ste aden of arming. Cartons, ve cases, bac, Massy 
Handles, knobs, proechons, straps, gece covers tect are cut yurt of $e 
ele. nat ote we for traasort 
Invaives rosbened of nan shy sur: Py Od story tenes 
fove when used tor hanghay. qnedt far the stem. ur 


SPEIER TN SITY RTE INCE 


Cheech otso tur the lok of hantles. 


Handles on 
recessed. 
Handles, grasp areas cre located] - 
relateve to the CG. 

Hinged, fnttout handles have a stop 
position; one Rand operation. + 
Hurdles located so that lifting 1s at p< 
min chstance From body. 

Lift points on large stems are equi- J - 
distant from the CG. 

Hongles prov.ded to remove cover. 
Handles are on front of an item if it 

is pulled from a rack. 

Bor, T-bor, J-bar, recessed handles: J - 
FIG (4.B.1. 

Two hondies o.1n. or one hondie! §- 
grasp orea tor units Olds. of rrore, 
Hond shaped hendie used on itern 


Cotinets, consoles ure 


carted frequently or for long 
periods, 
Handies reachable by SIN® user 


wearing bulky, restrictive clothing. 


Weight limits for one mon hft: FIGE- 
14.0.4; sf shupe is cenvenient, hon- 
dles are proved, hf is not re-]- 
peated, stem is st cor’ 
Handle, grasp atea force limits: FIG 
6.0.4, 

Two-mon it} values ore twice one- 
mon lift only if: item contigurotian 
Convenient; neither man exceeds 
one-man limit, 


Handies have at jeast 2h* clearance | * 
from obstructions. 

Strops, buckles do nat interfere with 
operation of item, - 


Handles calor coded to distinguish J * 
trom similor shoped items, 

Handles are visible from the grusp- | - 
ing, Infting position. 


Hand qrips hove nonshp surtoce. - 
Removable, carried units provided 
with handles, other suitable means | - 
for grasping, handling, carrying, - 
Handles do not interfere with opera. 
ting of maintaining item. - 
Carried item will ride clear of legs 
of personnel, e 
Handles, lugs, push bars ore permu- 
nent parts of equipment case. m 


Handle:grasp surfaces ore not}® 
thermally/electricatly conductive. 
Insuioted handles used on hot items, 
Non-recessed handles do not injure | - 
personnel, entongle clothing, 
damage equipment, 

Edge: rounded; attoching screws 
recessed, 


Thems exceeding one mon Sift (FIGT® 
16.C.1) are fobeled with weight, htt 
limits. oy 
Hand grasp areas identitied. 


meere: 


{-? 


fatnes 0s 


Cases itt from ots 
ucts Wit from cases, 
For cross country ugst dems securet 
IN stowage boxes of restruined by 
streps, Dear nets. 

Stosage averl ole fot rations, 

Tovis lor opesing are built in or 
ed ty containers. 

devices nat cre carried fold, 
sew they require sninanum 


| Carry) Space. 


Stowed items accessible by $-95th% 
persanael: FIG 25.B4-2. 

Smail pee keges ure sized for poc- 
ets, are relatively flut. 


Catches, fasteners lock, unlock easi- 
ly. 

Tr ats, tabs, ete are large enough for 
full Hood of finger arosp A force 
uppheatron, 


Cases ore enough lacger thon units 
trey cover to prevent chimuge wien 
case is removed, replocedt. 

Tight fitting stowage avornded. 
Contoiners atlow tur ful hood, fin 
qer clearance when ust g oven.ng 
tool. 

Clever hed 
Pie, DAL 


Clanton ®  proveteds 


1 is obvious when o cover 13 in pluce 
but not secured. 

MWenintication of packoje contents 
Clearly visible. 

Toes, gros points for opening ore 
cleurly visible, identi fiatle, 


Accessibility of stowed equipment 
reflects 1s function, uve, 

Fully open, closed state obvious, 
Moterial remaining 1s eusily Uster= 
mined. 

Senled cons have inteorel opener de- 
wice, strip, tub. 

Stowaqe boxes ore part of vehic 
rather than attochinents. 

Special opening tools avoided. 


Edges, corners on covers, cases ore 
rounded, otherwise finished to pre- 
vent personnel injury. 

Glass containers avoided for field 
usoge. 


Onentation of a unt within its cose 
15 otivious of lobeted. 

Lobets, markings tell how to open, 
Temove, position covers, Cases. 
Stoweye locations bibeled. 
Instructions on opening a cover are 
permanently displayed it opening. is 
nal obvious. 


whingewy t 


Femoviy teres 


any, 


Mew ements to yee, work then 

OC PSS COMED OES QUETIOd 6 2e, 
shheate Bie Zateasee oe 

Replaceable items ere not ploced in 


Sennett ut fast 


jase 


Pay baded is The om ceey 6 


: 
{ 
| 
+ t 
: { 
' 


wy fof tow 


totite the ¢ belt 
piace without bond s poet. 


Gross U:miting) dimensions hased on 


2, 
His. 


Hiats 
acer: 


F5in Ye (Sh) users 
finger 


Sore Hirge eave to be hunted 
sehr clowes. 


a monner whch eames Them athe 
cult to remuve, 

Seoul) covers turge @t butlom, open 
down 

Cover total renares positive foror 
to open, is wilhin capubriuty of Sib 


. 


usec: HIG oC. 
Cups tighten CW, loosen CCW, 
Openings are forge enough to peri fe 
fequired operators. 

Allowance i fart fot gloved bund 
17 externolly focated access. 

Contamer openag large enoudn to 
allow full entry, passoce of measur: 
ang Cte. 

Visual access cover preference: 
none, tranwarent, Mreck-resistont 
Gkeiss, quick open.ragy metal. 

{his cbviows when a cover rs in proce 
but not secuced. 

Yisust access only for camponents 
Cequiming a visual check, 

Instructions weable when access covw- 
eris en 

Operungs allow visibility of internal 
Components wh-le operator performs 
tusks, 

Access covers ore eqinoped with | 
geo weas for apen 67. 

Physical access cover prefersnee 
none, shiling, hinged, Quick opening. 
Captive fasteners used when pe: 
Fiohe Femewal is certo 

Cover fas'eners setf lack for closing 
woth aatible wap. 

Rentoceuule caps captive. 

Stiding dours, caus lock positively. 


Ecyes, corners on covers, cases cre 
foun fed fo prevent injury. 

Herarduss voltage behiad access 
cover 1s Ge-enerqiged with on inter- 
lok attached to cover. 

Access over dargrraus mechanical, 

electrical component has an internat 
[ght, warning on door, 

Pressaized caps ave captive. 


Cover opening methad is driers or §* 


instructions ore displrved on outside 
of cover. 

Accesses are labeled with warring 
sign advertising of hovarsts witha, 
Peecrsbons needed, 

Labels, instructions are properly ori- 
ented when cover, dour is 
open, 

Lobels incheate how service apio: 
mentss onented, Connected 


cose, 


Peon coe a ont 


tomb on tas 


Loetvure ine! 


Deagtay vorwnny « 
Menuet ine fe! 


weenie: 


yore 
Pea Coat ner oe 


aw t 


anery 


*-E); solay fae ta tne 


497; nin cae 
Other fete tint 


Daspoy prev sean 


teat with Pata 


' eat wae LS wane 


Informetion bented 
ary to tare oc ton, 

Infos hte ty aes 
see shed 
Canyietent watts on 
Mensures clenr'y de? 
For grou ose: 

Compenenty gene 
Cniegetab a querss 


tes 


| 
| 
I 
, 
| 


| 
| 
| 
| 
| 


an stem that offow 
Attom, conne ton 
f fasteners, visatl 
% of COTHAREiTs 
+ ond inserting of 


ccews covermg, if 


denged urls open, 


listance, rermaxn in 
J sappart. 


umersions based an 
2 FIG 25.B.1-7, 
er acces: = FIG 


augh to be hondied 


see, work within 
> Opening Hee. 
et FAC, U5 


4 ore not pha ed in 
makes them diffi. 


ff of bettom, open 


fires pasitive force 
capability of Sth% 


lonsan CCW. 


cower preference: 
t, break resistant 
xg me tat. 

a cuver 1s in place 


y for curponents 
check, 
* when orcess cov- 


sibility of infernal 


elt tock for closing 


‘soptive, 
+ buck posifivety, 


ited with an inter- 
ower, 

Jeross mechunical, 
vent has an intemal 
door, 

we captive. 


ethad is obvious or 
displayed on outside 


wled with warnirs) 
of hazards within, 
ory 

ns are property ori- 
‘er, case, door is 


row service equiD- 
connected, 


QO “sues 


Mena arnwices, ours, canton 
ory tesnuning scales and indices, and 
other mein by whnh @ ipecitied 
aman of matercad is deterrnined. 


© tasplays ar horoted 30 they con be 
read fo the required accuracy. 

* Deplay urtangement is oosisient 
from une applicunon 10 another. 

- Mequting muks oF opag con 
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ve he Sate, when lines carry ditferent Ehiuds. - races bold hinged ovsys in working J - Cops are large enoudh to be handied J ~ Radotor fill neck large enough 
wiles ae sade. stage coded for P- bustener beoes large encugh to be Posmbon. with gloves. accept filler, 


Dequirerments to see, work within 
a cess determines opening sire. 

+ ffothedare te users £6, 25.44, 
Structural members do not prevent 
«cess to Components. 

Keplaceable items ore not pine ed in 
a manner which makes em diffi- 
cult fo remove, 

Small covery hinge ut boftam, oven 
down, 

Cover latch requires positive force 
ta open, is within capability of Sth 
user: FIG 6.C.4. 

Caps tighten CW, toosen CCW. 

- One man con lift cover, 


Test equiptment fits the hand or has 
honitte, hond support. 


Lae ver geuaes h grower, bundled, 


. 


ind screwdriver adjustments he 
mechanical quides. 

Sensihve odjustrnents: quarded ha: 
support provided. 

Wergited finits for one mon ti 
FiG 1S.C.ts af shape is convener 
honules are provided, Wit as on 
repeated, ilem is not carrie 4 
Horizontal push, pull fe.ce limi 
FIG 14.C,2, 

Units thot ore pulled out of item ¢ 
mounted on rotkut racks, slide 
hinges. 

Sunpte indicator liqnts have clec 
ance for easy bulb rep (ocement. 
Large parts do not prevent occess 
other ports. 

* Check, adjustment, tes? pomts; ce 
nectors; tabels are accessible duri 
maintenance. 

Frough Clearance is provided to t 
ploce parts without contacting he 
ards. 

Fl paints, rteains cearthatile by $t 
‘huser in reste tive, Clothing, 


Cabbeotion, odyustment controls 
with hinted motion have mechon- 
ical staps to prevent domone. 
Access to unit maintuned by one 
techn ian does not require removal 
at one manntuined by anotter. 

+ Stones, casters (wheels, borst-hft- 
tng) 13 provided for equipment ex- 
Coeding 30 tt (90 ib), 


on He et OF Campereon boots 
ideal t 
Doptet 


© Bolts requiring high torque have on 
external: grip head, 

Fasteners, plugs require one turn 
rox to tighten, loosen, 

Civer 10 ft.-Ib. torque use external- 
yephend: below 10 tt-1b. use inter- 
not, external of combe gripheods. 
Guick disconnect, Map action, 
release, twist: up to one full turn 
for frequent, critical use, 

Tighten (Ws lootren COW, 


og Peery 
Heme COW, 


wt tere tt wet 


fee tre tention, 


Buikbends, brockets don't interfere 
with opening, removing covers 
where work is done, 

Openinas ore farge enough to permit 
fequired operations. 

Allowance is made for gloved bund 
In externally locoted access. 

Open covers do not interfere with 
controls, displays. 


Adeuate storage provided in port- 
able test equipment case, hid to 
contain leads, probes, spates, manu- 
als, tools. 

Large ports are not mounted to deny 
Ces, to caller ones. 

Sufficent spoce provided for test 
equepment, tool use without diffe 
culty, hazard, 

= Sensitive udjustment points, quarded 
aqaast accidentat disturbance. 


ne ge prowced to hunile 
ares Heaees, 
pe bet cites Alcon. 


Gross (himating) dimensions based on 

95th & (SIn%) operator's Nand, orrn: 

FIG 2543.4-5, 

Adequate spoce available to grasp 

comes tory furmty, 

Adeqote qwace fa use connector 

wrench, 

+ Oustructions to use ore remnovedle, 

+ Connectors are seporated by 0.75" 

(1.257) of used with bare iglover) 

fragers, 

Mounting screws have cleorunce 

hotes, 

© Connectors visible, occesuble, 

- Connectors easily reached by user ia 
bulky, restrrctive clothing, 

- Labels, cones vinibie in commected, 

um onnes ted stote, 

Easy visual occess is provided for 

stor ting threads, pins, 

1) colors ore readily ditcriminable 

from earh other under real opers- 

onal tighting. 


ae eet hen 
we Gast 
So front R weg 
a riwen we 
ret y tenn re 
Cre seebe. 

alt Pe ten, 

ae her we tte hog 


e 
. 


Th bee, Mate vane tens one. 
PO me mere awe he cnittens, 


vet 
See ter une matt. 
witty eee Chote, 
Coc ron Ment Onn 
rete ar 

har ow ted, 
Yroperr@te ta 


* Timing marks, other adjustment 
dicators minimize paratiox, ¢ 
readily visible, 

* Reference scales visibie. 

+ Conponents visible from main 
nance pasition. 

- Maintenance points contrat w 

background. 

Vighted yaheatars cacoeporate fat 

trent certundeney {dual jams, 


Visuat access cover preference: 
none, tranwporent, Hreak-resistant 
gtass, Quick opening metal 

It is obviows when a cover is in ploce 
but not secured, 

Visual access only for components 
requiring o viol check, 
instruct.ons wisidle when access Cove 
er is open. 

Openings atiow visibility of internal 
Components while operator performs 
fasks. 


Incie ation of equipment power fail- 
une ptowided, 

Teast, adjustment, check point and 
cables, connectars, labels are oce™- 
she, viscble during maintenance, 
Postive indication of open fuse. 
torevisual screwdriver adjustments 
have mechorncal shatt quide. 

Test equipment has punel lighting. 


Ko trys Win ble Ut Ine ends, inter. 
VOL nee wolves, WRT eft. 

Herts Prin, paint ore adjacent to 
wedve ny fer weber outs, thaw. 
abba eter at brome h fines, at 
untervety A where bine yor, they 


beth 
atge  tukes inte 
fren wyeve pies, 


’ 


Tow tere, carte colar controsts 
Re 
Monee at Connection, dicannecton 


Access provided if frequent maine 
tenance requires removing ctse, 
Cover; dismanthinag components. 
Access covers ore equipped with 
gra areas for opening. 

Physical access cover preferences 
fone, siding, hinged, Quick -opening. 
Coptive fasteners used when pe 
triode removal 18 ¢equiredt. 

Lather hinged cover used of mini- 
mun sumber of captive fasteners, 
Cover fasteners self lock for closing 
with audible snap, 

* Edoes, corners on covery coves are 
founded to prevent ingury. 
Hazarden volinge behind access 
Cover i$ de-enerqured with on inter- 
lock attached to cover, 

Access over donjercug mechanical, 
elec tricat Component has on internal 
fight, warring on door. 

Pressieazed caps are captive, 


Faulty equipment is easity detect 

quickly removed, repaired us 

sTondord party, modules. 

* Delicate purts are protected, 

* Lamps replocenble with power on 

* Critical, low MTBF parts ore 
most uccessbie, 

© Grasp areas on carned units 

* Comman hood tools for Heid unitt 

© Guide pins, rollout rocks, interloc 
drawers, hinges, quick-disconne 
ard removal, replacement. 

* Ttem failure: indicator or alarm. 

© Internal contruls located near rut 
19g parts, high wolf, ofher hare 
are siekted 

* Units con be occessed without d 
grr from beut, moving party, ef 
tricity, chemmals. radiation, 

* { ternal parts are grounded, 

- Pressurized components have bb 


vole. 


Special tool use minmized, 
Knobs preferred te screwdriver for 
frequent onjustment. 

Lamp test creuits incorporated 
Lamp replacement is possible with 
power on, trom panel froot, 

fools provided with rims, eyes com: 
patible with quick-releus snaps, 
hous on tool belts. 

Test ecrupment is not overly com- 
plex, difficull to use, 


Number, typer minimom commenws 
rate wath steegsy bonding reymts. 
Captive fasteners used wheret itr 
bing them creates busard) covers 
need frequent removal. 

Balty have mun pomber of turns, 
Only standard fools ore used, 
Adititers for pin Connectors can be 
haret tabteoe | 

Connectors are compatible with ca. 
bles, Pines, bistenery man ting. 
Fonte vers user ortsnte ore uperable 
unde all envirannental cond tions, 
Removal of plug, connector dees not 
expose hot fecxty, 

Plug of one voltage rating cannot be 
seserted into the receptacle of an- 
other voltage rating, 

All hot contacts ae sockets, 
{nternal-griphead —onty use when 
critical to inechanical tune tion, per: 
swonel salety, 

* Use captive type dust covers where 


Poe of mpets, onthuts ore mim 
ferns (ter gear bane bans, 

Coste ane ten hitler, weeditess 
Herespoha, tran) bey ce sured eaten- 
rong remade ile fur hamellog. 

Ciles are nots pine ed by Gout sy 
walked un, Uae oy bare totds; 
treet, feasted cope utedty, 

eaded they holes ae jr0- 
by romerety ete. 

Brotective caps, Cover inserts ure 
var hiiie uy meee sing. 
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TRO BAL erpatedt hy 
By DSASF agiteemert, 
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Hlectrical hand-hetd tools have 3- 
wite ,awer with ground of are dou- 
bte insulated. 

* bE aposed surfaces of electrical hand- 
held ols are non-conducting or 
grounded. 

* Contocts, terminals are shielded 

with suituble protective measures to 

prevent occidentul Contact, 

Internal controls located near haz- 

ards are shielded, lobeled. 


Pipe, tee qearded if temp over 
TAGPh CPOE bawetted, 

Pha prewwre Loe. have cetawming 
atiheattcn Peel te fine and source 
Avtomatie sbutotfy on fuel vive 
eee fo prewent owverttow, spel 
bere, 

blest prey cated awa from 
hes conrgiog Oy, Hammabte tide 


He been Mane tet 
SUIMIT SAL S, 
Fem te GMO. 
efor a an twine 
seeps Bte, Lut 

So wee mo eh 
sora ben foes 
a traete ay, 

Wi DP temg orice ts 
Hhamette st, 

ow rm prt 

CN ee a 
tee stp far ran 
twek. 

wt te 


inserts, covers, cases, shelly 
provided where ne ssory, 
Receptocies murked ov ta voltage, 
Phone, frequen y, 

Connection plugs, receptoctes iden. 
tiled by valor, wre. 

Pings, feceptocles buve stipes, ar- 
tows, tc fo shaw oboning pin pase 
Hoes, 

Manner of conper tan obvious, 
Pier-stumhiedt aperatiny thee: tion is 
clengly merked, 

Mh eecaptacke atenhix ation: #K, 
Vit. 


dle otek foes calor coed, 
sbeebs ay fe whch equip: 
feb Hew dee lene. 

Le ee 
fee trees harem’, few OIG EZ ELL 
WV tapes ene a te the fee, 

wt @. 
ate 


Cover opening methad is obvious of 

instructions are diplaved on outside 

of cover, 

Acceswes are fobeled with warning 

qn advertismg of hazards within, 
Precautions needed, 

+ Lobety iodeate function of units 
hetind enc towne, accres, 

+ Label, metioctons ore property ori- 

ented when cover, caw, door is 

open. 

Tobela uvticate how service equip. 

mertigonented, conmerted, 


Test points permanently labeled, 
color coded, 

Operating instructions for portable 
test eqiipenent affixed to unit, bid oF 
CompPorbnent. 

Cahbration reminder chided with 
teat matructionsy. 

Heterence scale is provided fot con- 
trod oxtusiment, 

ole check dows when equip. 
1s ont of cobbraton. 


® Parts, components, circuits, om 
bles meaningfully lobeled. 

Lube points tobeled as to hp 
frequency. 

© tems eaceeding one mon hi lobe 
with weight, heitaton. 

Host, jock, lft pomtsy CO: * 
Sfep'; weight: fobeted 

® Replocedhie rtems coded keyed, 
* Fuses lubrled, ratent 

© Nattery termmats marked 7", *-* 
. 
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TEST FUNCTION 
“ 
a 
ai TEST (ITEM CLASS It ae 
xf 
a?) OBJECTIVE: Evaluate the weapon for the ability The conditions appl 
“y of the maintainer to effectively and safely per- 
form preventive maintenance as well as to repair I. User conditions - be 
: of remove ond replace any malfunctioning compo- F 
nent found during non-scheduled maintenance. 2. oeacorrnentot com 
Las The HFE subtest should consider evaluation of ; 
, es user performance and safety for these functions 3. Operationat_condit 
‘ oak ‘ % under conditions representative of those expected detected, isolated ¢ 
7 aa 7” As : in actual use. operations (quick fi 
Rs 4 
* 
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PERFORM PREVENTIVE MAINTENANCE 


ers 


ADJUST/ALIGN = SERVICE REMOVE/REPLACE 


? 


te 


PURPOSE: Evaluate the design of the 
item to facilitate adjustment and align- 
ment. 


PURPOSE: Evaluate the itern design for 
ease of lubrication, filling. draining, ond 
cleaning. 


PURPOSE: Evaluate the design of the 
item for removal and replacement of 
parts ond units. 


PY 


sail"? 


é 


», 
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MAN/ITEM TASKS 
Handie expendables/replaceables. 


MAN/ITEM TASKS 


MAN/ITEM TASKS 


Sw% 


J 


Identify requirements. Remove covers. 


2: PF 
te 


Consult publications. Access service points/drains/parts. Prepare system for module removal. 


Prepore module for r moval, 

Prepare workspace for r-adule. 
Stow module. 
Instail fresh module. 
Replace module. 


Read fabels, Lubricate item. 


Assemble tools. 


Fitt with fluid, 
Read displays. 
Disassemble. 


Access test points. 


Gain occess to ports. 


Cleon components. 
Tighten par ts. 


Align/adjust parts. 


Uae controls and tools. 


Disconnect fines. 
Blow/cleon lines. 


Teast Item 

Componen 

HUMAN FACTORS 

CONSIDERA TIONS 

A, LOCATION & 

* ARRANGE MENT 
8. SIZE & SHAPE 


c DIRECTION 
“ & FORCE 


» CLEARANCE 


» VISIBILITY 


- USE 
* COMDITIONS 


G. SAFETY 


H, OPERATING 
* PROCEDURES 


“moe 


za =mmooOnN wD > 
zo “~ ™ On @w > 
zo ~ mon @ » 
za ~Mm™ On Bo » 


xo 
ranm 


PURPC 
item te 
favits ¢ 


MAN/T 
Detect 
Access 
Acquire 
interpr 
Consult 


Isolate 


design of Se 
aplocement of 


Nae 


{4 


7. 


oP. 


i 


‘ab 
Py 


ny Se 
ate 


v 


eo 


a4 
a 


Sy 


“ 


The conditions applicable to this class include: 
User conditions - body size, clothing and encumbrances, technician skills; 
Environmental conditions - weather, temperature, noise, vibration, climate 


and illununution levels; 
tional conditions - use conditions (different types of failures to be 


‘a 
detected, isolaied ond repaired, and different work pieces) and time critical 
operations (quick fix, rapid troubleshooting, etc.). 


PURPOSE: Evaluate the design of the 
itern to enable the technician fo detect 
favits and pe: form troubleshooting. 


MAN/ITEM TASKS 


Assembdie tools. 


Detect favits. 
Access test points, 
Acquire measures/data. 
interpret dato. 
Consult publications. 
Isolate fault to component. 


inspect ports. 
Replace ports 


Repair ports, 


— 


PERFORM CORRECTIVE MAINTENANCE 


PURPOSE: Evaluate tho design of the 
item to facilitate repair. 


TEST & CALIBRATE 


PURPOSE: Evotuote the design of 
Item for the performance of tests 
calibration fo validate repair. 


MAN/ITEM TASKS 
Setup test stond. 


MAN/ITEM TASKS 


Arrange lines/cables. 
Configure system. 
Configure suppor? equipment. 
Conduct structural repair. 
Conduct mechanical repair. 
Conduct electrical repair. 
Disassemble component. 


interpret data, 
Consult publications. 

Conault colibration tabies. 
Validate repair. 
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LHe gedt strict 
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nhtects Pe ugi te of the operatur te 
rea ty ope vahate at, ane 
Chadd or hon ob eres face es. 
BO3), Cowes or cect apereten, foo 
ton of carpurraty (knaby, levers 
etd as eeltoas ts tefutiunship to 
iter ut puerate. 


teary 


hake 


B° 
The rox oer ueor meuniere 
rengens of soweots thot are 


TeQuite Pan G fesqeeite rae use, ine 
Clot the elt cts af anthrapornet. 


he ret somal rlotting Caretics 
Bao ey cerctenQ and te shape 
Ord 60° tour of Te ides, keabs une 


ether car trols te enter e both the 
eieati ba tan oe 
nest 


C eeue: 


Tre moverent ss 
fo aver te of gree 
Component (haedle, cobtrot, fastens 
er, ete), with eat sis en the direc. 
hor ot moten coreewpondng to the 
Uiyeliy, compaone i, total item reac- 
Ton oe stundond cee he uy well as 
theorem fee ait teed 


sae of the compos 


Pheer 


or force required 
I'v ump ite a 


D beuates 


Cybuee surrounding 
1 Campocent wiiet allows the oper- 
ator to ,erform reuered actions, 
the cee se ct wtih vanes os a 
Becton ob the ar ecat of body 


jawolve Shard Poser ain foray, 
ete), Lowber nuprapiate, wall 
VO Ine face Cas derstonsy such as 


ylo 45. booty berets protective 
clothing, ate. 


E VISIO. 


Thos ornec ty of a component that 
oetnitete te the aperator's ability 
to wee Pc lmatty, ine tude location, 
size, stare, volar, contrash, fed of 
Yew, Viewing hating s, reflectance, 
SO Ur ton 


Foe cusniniers 


Those ose ts of a component thal 
pertain torts aperutional statis be- 
tere, curing ond offer use, oy wetlas 
the manteranr e of an orceptable 
Povironemrent ia the work sn © ures. 


G 


Thaw awnects of a comoonent thot 
coctd fame inp to the operator of 
otter parvuinel, on luding preventa- 
tive cape ty for bud weather of 
tecaced vestaility, oecidettal cons 
tet woth electreal, temperature, 
(her ceal, radhatan and presweiza- 
fan havores, god ranger to saght and 
heen, porteuluelp uulet the con- 
thor af alert or battle stress 


Poose operat. bund antorpatonal 
eects offre tang Ce epeoving man 
Berfornna nee us teal in apnpmeent 
qe frogs os wellax job ads, 
cCherbtity tung texts, tearble 
shoatiog qaetes und repo mmurcals 
ab specauhcattent ta the wlety 
USpec ts when vung Ine Compunents. 
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‘rovite techmeal quidunce i the 


form of written maternal, schematics, 
dhagrums, thusteations and instruction 
plates. 


Make operator owore of hazards. 
Gave special guidance of instruc. 
Ons. 


Cantrots, displays, ete are clenely, 
appropriately labeled except where 
Use 1$ obvious. 

Labels placed on of near items they 
identify. 

No nut cover other information, 
Labet ts not behind control. 

Labet tocation consistent. 

1D label: mot obscured by com- 
ponents; on flattest surface; on main 
chassis; min coverage by grime; not 
eusily removed 

Hinged door lobeling upright in use. 
Character height determuned by dis- 
fance read, luminance: FIG 1.B.I. 
Group lobel characters larger thon 
those of controls, displays which are 
larger then control, display position 
characters: each by 25% min. 
Letter, maneral styles: FAG 1,8.2-4. 
Height:width ratio 33; "4" is | 
steake witth wider; "M" & “W" biw 
5:4; "EA" ore t stroke width, 
Stroke width for black (white) char~ 
octers on light ylack) background: 
1/6 (1/7-1/8) of height. 


Spocing ber ween characters (words): 
one stiuke (huructer) width min, 
Line spocings: k charoct r height. 
Counter numeral hiw ratio = t:1 
{except 1); separation = & to h w. 
Optical projection: all caps, stroke 
width 1/6 io 3/8 hy exceeds 15 
minutes visual angle. 

Thumbwheet numero! hiw ratio = 
3:2; h - N"; stroke width internatly 
(externally) itheninated = 101 (5:6). 
Abbreviations all caps, no periods. 
Extended copy uses lower case. 
Labet characteristics determines by 
illumination level, color. 

Lobels easily, accurately read at 
operational reating distance, vibro- 
hon, light levels, envirorenents, 
Labels are sharp with high of color 
contrast. 

With illumination above | ft-C: block 
tetters, light background. 

Dark adaptation: letters visible, do 
not interfere with night vision. 
Chart reoding: FIG BE.3, 


Labet characteristics: accuracy re- 
quired; time ovarlubdle; distance; 
light tevel, color; criticality of func. 
fion; consistency of design, 

Lobels for prototype equipment eas- 
ily affixed, altered, removed. 

Labels not covered by other units 
nor obscured by grease, dirt. 
Markings, tags are as permonent, 
washable o3 equipment. 

Labels ure occessible, visible during 
maintenance. 

Roman m merals avoided, 

Vertical labels used caty wh- 9 labels 
are not critical for personne! safety, 
performance, 

Etectricat receptoctes morked with 
voltoge, phase, frequency. 

Pipe, hose, .ude lines clearly labeled 
as fo Contents, pressure, femper- 
ature, harards. 

Warning notices clear, direct; char- 
acters 25% torger than ony following 
instr ctrons. 

Plocas da adjocent to hazords. 
Circurt brechers lnveled, occessibie. 
Abbreviations are stondard (MIL- 
STO 12 new OK if obvious. 

Trade nomes, wtelevant info do not 
appear on Jabeling. 

Labels concise; min redundancy. 
Abstract symbol only if meaningtul. 
Words fornihar to user. 

tach assy, component, part lobeled 
with visible, meaningful name, rum- 
ber, symbot. 

Hand grow areas identified. 

Printed info directh; useable; min of 
dee ociing, intemabition. 


concerning the status of operution, 


ploced in oF on it, 


oe 


3 DISET AYS 


cient 


l12 vias 


All cables, wit 
veats ek, that 
fest item. 

Phos, soe kets 
trogs tos the abo 

Tex luges compe 
wellas for stutio 


10 WUE SPALL 

The crest withae whieh the ower 
sranataeens the equipenent, 

Jnchuves spoce for controls, disploys, 
aptrcs, electrome devices, weupons 
and windows 3 well as stunding areas, 
consoles and seats. 

Provides stocuge for excess clothing, 
Petsonol yeur, weapons and tools. 

Protects roamntuiner from ortverse 
eewirooment, when opphc able, 


Components that provide visvol and auditory information to the aperstor 


Pravide postive indication of developing of current malfunctions. 
Displays ar= associated only wilh the item under test, nal with equipment 


* Conductors ar 
hetd by facing ~ 
* Long condu ta 
equipment are 
* Test cubies fe 
not interfere « 
* Cobles are rov 
sible for maint 
+ Reels, reel car 
lusue, heavy, h 
+ Coble clamps 5 
- Line, coble att 
able by uset in 
* Cables are k 
functioning un 
vemently or ° 
vided, 
+ Efectrcat pac 
- Line fittings 
that differ in 
changeable. 
- Cables ore si 
similar compor 
Line, cattle att 
able by user ut 


* Work surface height: standing. 36 + 
fh; seated, 29-31%, 

* Compartment design allows equip- 
ment sharing, good communication. 

© Desk tops, writing tables ure 29-31" 
above {ioor. 

+ Display reading location identi fied. 

+ Equipment designed, installed with 
workspace requirements ia mind. 

- Work stations integral with work 

piece, accesses, test points, etc. 


* Display pointers ore aligned for 
common stable valves. 


Dusplay relutsonstep to control 1s ap 
parent; determines control used, e- 
quipment displayed. 

Disploys, groups hove left-to-right 
ond/or top-to-bottom order of use. 
Orystays located so they can be read 
to the required degree of oc curacy. 
Maintenance displays are net loca- 
ted in prime operating space. 
Display positions correspond to posi- 
tions of equipment munitored. 
Lighted control indicators are un- 
ambiquously associated with controls. 
Onploy viewing distance: 1.28". 
Pointer extends to Dut does not ol 
scure of excerd index mark width, 
Pointers are ciase to dial to elum- 
note parallax, shodows, 

Counters flogs mwunted close to pa- 
nel wrface, 

CRT target visual angle exceeds 2.0 
minutes, 10 lines of resolution; dis- 
tance 16" {10" min), 


* $f won occupancy excemss | te: 
ceiling height 78° min. 

* Laterat work (writing) space: 30x!6* 
(24x16") wad mia. 

* Standard console: FIG 10.11.1-3. 

© Grass Uirniting) dimensions based on 
95th % (Sth %) fully equipped user: 
FIG 25.B.4-7. Arctic: FIG 25.8.8, 


* Adpatable dimensions Fit 5-95th's. 


- Hond operatir 
used to tighter 
+ Tighten CW; | 


* Vertical seat adjustment: 15-21° in I" 
max increments 

+ Seat ocusts fore, oft: 4° min, 

+ Operator does not have to litt self 
to odjust seat. 

- Padding does not restrict entry. 

- Lasy access to, from station. 


* Design Requirements 
(MIL-STO- 1472} 


+ User-Computer Interface 
Data (MIL-STD-i@7 2C) 


- Guidance Data 
(MIL-HOBK-759, Ete.) 


® Cabinet kick spoce: @x4" hed min, 

© Conswie front Noor spoce: 4 nin, 

* Equpment racks: front space 42" 
min, side space with drawer weight 
nore {tess} than 65 tb, iB" each side 
{18* one side, 4" other side) min, 

* Knee room 25420%18" hwd min, 

* Allowances node = fur heavy 
clothing, protective equipment. 

© Sttumination: FIG 10.4.4, 

+ Sufficient clearance for use with 
gloves, arctic mitts, heavy clothing, 

+ User space not encroached upon. 


*, Instrument reftection avoided. 
© Wowkspuce anthropometrics: FIC 


+ Adequote spa 
cables, tines, # 


+ Clearance be 
trots: 3° min. 
- Cable, ine, t 
able by user w 


* 1D pes vist 
vol; neor vah 


* Flashing lights synct.:onized. 


Digplay toce to line of sight exceeds 
* tHlumination balanced full on to off. 


45°; min paorollax, reflection, 


Frequently used displays growed inf - Cover gloss doesn't fog up. 10.19.4-2. ®* Bonds, toms 
optimal visual zone: FIG 8.6.1. + Dials visible to arctic clothed user, 9 aa & vaives, regu 
Hlurnination uniform FIG @f 3. sualoce coterg, corer #0 MAST OT checks chen 
Indicotor lights show response, used e wtervals 
sparingly, visible. Hefleck FIG tos... walls, floors 
Contrast, lumir ance exceeds 50%. - Line, hose, 

F lashing lights: 3-5 ttoshes/sec. with bockgros 
Color coding used where possbdlej + Manner of cor 
unused scales covered. is obviows. 
Display pointer tip same color as 

marks, 

Display precision, response is consi J * Operator and maintoiner intor- 9 * Acoustical environment does not de- 3 * Number of ia 
tent with thot of system. mation not combined unless compat-§| grade systern effectiveness. mized by grou 
Information displayed: Clear, speci- ible for both uses. © Noise bewels: F KG 10.F.2-8. * Cables ore re 


* Whole body vibration limits; X, Y, Z, 
tire: FIG 10.F.9. 
* Hondles cre provided on units thot 


© Srrequtar, tre 
sions removat 
* Cables are a 


fic, precise, useable; not redundant, 
degraded hy vibration, 
Lights shuw function: FIG 8.F.1. 


Scoles: finear, star: at 0, use whole are remaved, carried, lids; worked 

numbers, 2 pointers max, numerals * Arctic clothed man not exposed to bent, twisted 
oriented upright. temp obove 60°F ; 15-45°F aptimol. * Cable, raute 
Mechanical types: FIC 8.F.2. tected by ga 


+ Protective cc 
awulable aan 


- High press 
chon ai toche 
+ Electric wiri 
lines corr; ing 


Audio signat evalvotion: FIG 8.F.3. 
Audio, verdol warnings: 20 dB min 
above background. 

Failure immediotety appars=nt. 
Signet abser ¢ does nat meon “go”. 
Indicata: light coker coding for e- 
mergency, warning, summation, etc: 
FIG BF 1; master tights set aport. 
Audio warnings transmitted to both 
earphones ond work creo. 

Audio signal action segment speci- 
fies nature of problem. 

Prolubited, persistent signals ore not 
und FIG BGI. 

Audio warning duration: min of » 
sec; until corrective action taken. 
Minimum decoding required. 

T ademorks, irrelevant information, 
esc do not appear on panel foce. 
Coding techmques uniform; focib- 
fate discrimination, identification, 
retotionship, criticality. 

Auditory displays u ed when: vision 
overburdened, degraded redundancy 
desirable; warning, cue needed. 
Verbal warning: intelligible, apt. 
Audio warnir-gs +e standard signals. 
Labels: functional; basic; wet! toca- 
tech qradvoted in size, 


* Faposwe to gasses, furncs, toxicity: 
wee THRE SHOLO LIMIT VALUES. 

* Noise duration limiter FIG 10.G.3. 

* Whole body vibration within twice 
that for proficiency: FIG I0.F.9. 

© Hazord alerting device provided. 

* Momtenonce worksroce is free from 
Fens cont obstructions. 

if temp exceeds 
F ty F if bandica). 

e c ards provided on moving parts. 

* Radiation hazorda minimized. 

+ structions kept simple. 

* Adenuate, suitable storage for man- 
‘ult, worksheets, etc. 

* tandees have work surfoces to sup- 
Part monvals, etc. 

* Conspicuavs plocards adjocent to 
equipment harardous to user. 

© Aseas requiring special equipment, 
clothing ore speciticaily ide> fred. 

+ Emergency procechres dete ch 

+ Manuals, markings include wornings 
on tox, thermal hazards of 

heaters, exhaust gus. 


® Multiple cond 
© Lines Inbelec 

func ‘ion, hare 
1D topes encis 
* Cables label 

ment, connec 
* Line color (s 

FIG 12.642 (1 
+ Dongerons wo 
- bydraulc, eb 


a : 

19 *Slencomecas fgg ueactati ties 
Common and special tools and fe<t hose openings ia un item that oliow Hesesvois fill points and droins for 
jwents, ef, fut puss from of to the instruments for assembly, alysinent, tpulation of cantrols, connection Flubricants, hydrauhe fluids, other liq- 
test stem, colibeation arat aliqnment. mf ahisconnection of fasteners, visual [uids, air, gasses, etc. 
Fhag, wa ket, que h-disconnect fit- | “é " lachudes special nwintenuwe equip- sche of displays of congenents Filtecs for fuel, oil, vir. 
tums her the above. ment such as bubrication pomts, pow- Futilizing fest points, and imerting or includes vacuum tubes, electronic 

be hates conqunents let transport as includes fastener and connector a. Jing spouts, fitter tubes and nas zies. emo ing maf esiats. modutes and low MIHF parts, 
were for ahateorury uae. liqgnment and tocking devices such’ as inchaied is the access covering, if 
i. Se pins, safety wires, pins, nuts, a 

y a fectrical plugs, and fittings, 


2M USL N IS, 1oOry 


12 Lite Snood 4, CARLES 
All ccbdles, ere, hnes, hoers, pipes, 


Securing devices used to assemble, 
package of hold an ifem in piace. 


* Don't need to disossemble to kube. 


; © Combstors ore bound into cables, §* [1 is impossible to insert a wrong J* Cables terminating on control, dis- §* Sliding, rotating, hinged units open, 
it hetd by bocing tape. plug into a receptocie. play panels do not interfere with fotute their full distance, remain in |*¢ Replaceable units: remain “open 
4 ign oilows equip. J* Long condictorm cables internat to [* Plugs, receptacles have oligning pina controls, disploys. place without hand support. without support; weil loid out; readi- 
\ Communication. eqnqnurat ore clunped to chasis. External (internal) test points ore of ly accessible. 
fables ore 29-31" §* fest cables terininuting on panel do the jack (stand-off) terminal design. i i Fuses easily occessble. 
A Not interfere with controls, displays. Test points refiect the srquence for without perfect alignment. Ports mounted on one plane. 
! a viacotien dentifiet ff * Cubles are rusted 10 a8 to be acces- [* Plugs, receptoctes arranged 20 otign- sequential testing. * Covers not compietety feerate, 
pred, instalied with sible ios momtenonce, “epair. ing pins ore oriented in the sume Test points for adjustment ore close Gre sett supporting. 
‘ Sements in mind, - Heels, reel carts provided to handle I ceiative position. to the covtrols, displays veed. + Access targe enaugh to inert om, 
integral with work tune, heavy, tony lines, cables. - Connectors placed so thet silioge J- Special tools required for adjust- bond, fools, test equipment. 
a ; test pomts, etc. - Cable chwnps spaced every 12", does not cavee damage. ment are with equipment. |- Rubber stripping, sroling material 
? - Lone, cable ottachenent parts reach. J- Fastener, connector aperating parts J- Test points, built-in meters used to focoted se user will nod damage it. 
i, able by user in bullty clothing. ore easily accessdle. isolate foiled unit, module. 
. ney exceede 1 te: §* cuties ore long enough to allow §* identical screw, bolt heads provided © Limiting hody dimensions based on f* Gross (limiting) dimensions based an Legend screens, indicotor covers 
{ min. fur teaming unit to be checked con- the qughout: one removal tool. Sth® user for reaching test paints: Mth% (Seh%) veer: FIG 25.8..-7, cannot be interc 
pea riting) spoce: 30x16" vemenity of extension cables p. > 9. Non-interchangeable connectors for FIG 25.3.1. * Mand, arm, finger ovcess: FIG §* Simitarty shaped items with ditter- 
. “ vaded, ditferent use. © Sensitive odjstment points have a 19.1, ent function hove stundard oriento- 
FIG 10.8,1-3. + blectnical plugs size, shape coded. «= J- Cotter keys: snug fit, forge head hand, orm rest nearby if vibration is §* Rectongulor (round (oval) hotch §  tinn throughast; easily indentified: 
> fiementrons based an ff- tine fittings standardized 20 lines J. Size, shape coded pins avoid mis- J present during adpuatment. dimensions: FIG &.B.f (30" dia) ] not nterchargeddle. 
“go ‘ully equinper usert that differ i conten? ore not inter- match: FIG 13.441. + Cables are tong enaugh to check unit 
etic: FIG 25.0.8, thongeubie. + Fastener heads large enough to be in 2 
. sso fit 5-95th%, > Cotes ore size, shape coded for | grosped, handied. - Braces held hinged assys in working 
‘ sumkw Cunponents, position. - Requirements to see, work within 
» ftw, entile otter bment ports reoch- + Test equipment fits the hand or has access determines opening size. Gg 
: atte toy wer in bulky clothing. handte, hand support. > Clothed arctic userr FIG 25.88, 
H crytement: 15.2% in 1? ttond operation or common tools | * Bolts requiring high torque have an _ Calibration, adpatment cantrois 1° Structural muemnbers de net prewent? Btind screwdriver odvatments have ‘ 
used to lighten, loosen. external-gripheod. | with fimited motion have mechan cccess to Compenents. mechanicol guides. 
tts mn Tighten CW; loosen CCW. * Fasteners, plugs require one turn ical Stops to prevent dorreage. * Reptaceable items ere net placed in F* Sensitive adjustments: quarded; hand 

‘ of hove to lift sett max to tighten, loosen, @ manner which makes them diffi- supper? provided. 

* Over 10 f1,-I0, torque use external cult te remneve. ts its for ene man lift: 
. restrict entry. gipheod below 10 ft.-ib, use inter- |~ Small covers hinge ot bette, epen it shope is convenient. 
é tom station, fal, external or combo gripheads. Goon. handles ore provided, lift is not 

eq = Quick disconnect, snap action, - Cover iaich requires pasitive force repected, item is not carried, 
release, twist: up to one full turn fo epen, is within capability or Siv% [¢ Horizontal push, pull force Venites 

7 fer frequent, critical use. FIG 14.C.2. 

a + Tighten Cw; foosen CCW, Units that ore pulled out of iter ore 
LQ] . reunited on rollovt tacks, slides, 

3 : 
cet ‘abt had min, Adequnte spre provided to handle * Gross (limiting) dimensions based on [* Adequate storage provided in part- indicator lights have clear- 

y sor space: 4! min, cubles, lines, hoses, 95th% (5th) operator's hand, orm: fable test equipment cose, lid to ance for easy bulb replacement. 
ss front space a2" [- Clearance between cobles & com § FIG 25.5.4-5. é Longe parts do not prevent access to 

with drawer we cht trols: Je min, * Adequate spoce available fo gratp other ports. : 

a 4 1, 1 eset wide J Cotte. tine, howe canwetors oper- Bf connectors firmly. Large ports ere net mounted te dery Check, odjvatment, test points; con- 

otner site) min, thle Wy inet wearing arctic mittens. access to amelier ones. Rectory jabels ore accessible during 
x aaa NE Satticient for test Enough cieorance is provided to re- 
ode tor wy . space provided ae y 
= . Sr enigr et. eqwipment, tool vee without? diff Open covers do net intertere with ec ports wi contocting har- 
i 4... a i wi 
re ee ae ee bes eres Fis da evrete 
\ ‘Sts, heavy cothire, > Mounting screws hove cleorance wnet in restrictive, clathing. 
} 4 meroarhed upon, ou ‘ aay 
i 1D topes visdle at fine ends, inter- J- Connectors emily reac omer in 
i ricoreiriee et; f. Yomi neor valves, vents, ete. tay, restrictive clothing, 
Bunda, fay, pomt ore adjacent to “ gins, 
4 wtorm to MIL-STD. | Yoles: ceguutors, clean outs, flow. [* Connectors visible, accessible, © It is cbvicay when 0 cover is in place f° tn 
* checks, clean euts, branch fines, of but not secured. |- Components visible fran meainte- 
1, j04.3. intervals & where tine gues thru |- Vieval access ently fer components § cance position. 
watts, thors, # ul requiring « vievel check, Maintenance peints centres’ with 7 
’ = Line, eee, cable cotter contreats c2 oe |~ Instructions vieibte when excess cav- background. 
_ with background et is epen. Lighted indicators incorporate Hitos 
| Manner of connection, dlerennection - Openings eltew visbitity of internal ment rechinione y/dienl lamps, ‘ 

* is cbviews, : 

4 * . : 
‘onment dors not de. || Number of nets, evtpwts ere mini- ‘ Foulty equipment is easily detected, fk: 
fectiveness, mized by grouping functions. i st-cueneedal ic tenance requires remaving quickly removed, cence ang 
5 COE 2-8. Cables are reachable, visible. i brrvi. stondard ports, modules. 
aton berits; X, ¥, 2, ferequice, fragile, awkward enten- « @ 0 with Deiicate ports ore protected. 

% 3 sions remn sable for handling, ze Lamps replaceable with power on, 
cwided on units thet Cables are net: pinched by doors, Critical, low MIBF posts ere the 
wed, lids; walked on, veed ax handholda; fast accessdie. 
nan net exported in bent, twisteu repeatedly. Comman hand tosds for fietd units. q 
3 35-45°F aptionnl. * Cables ravted they hetes are pre- Grasp areas on corried units, 
tected by grommets, etc. > Connectors ore compatible with oo é . Gide pine, cotleut rocks, interincks, q 
i bles, fines, foateners, maunting. captive drowets, hinges, quick-disrannects 
> Fasteners veed outside ore cpercble 2 i aid remaval, ceplocement. d 
under eit environmental conditions. Item feiluret indicator of alasm. 
> 3 rn * Removal of plug, connector dows not internal controls locate.S near rotat- q 
twat acne chain of tached te line and saurce. expose hot leads, ing ports, high volts, other harards ‘ 
shielded, 


Kienites FG 10.6.3. Electric wii © Plug of ane voltage rating cannot be 
uration within twice | fines carrying é inserted into the receptocie af 
ney FIG 10.9, gnother voltage rating. 

device provided, All hot contacts are sockets. Units con be accessed without don- 
traspace is tree from re . : gue trem heat, moving parts, elec- 
structions, ¥ je tricity, chemicals, radiation, 

ded Hf tony encerite . 

thondied. 


ore 
Rotiowt racks: stops prevideds CG 
dues net over shift, topple item. 


Son mowing parts, 
minimized. 
Heitet Multiple combuctors coler coded. 1 
tte storage for ca . com s ° jest points permanentty tubeted, in 
wet. * Lines tabeted os fo function, sub- Receptocies meshed as te veitogr, | celer coded. instructions ore displayed on oviside 
ork safoces to age f ferction, havord, tows FIG 12.1.1. phose, frequency. Operating instructions fer portable § of cover. Lube points labeled as to type, 
. $0) tupes encitcte the fine. _ | ° Connecting pha, receptocies iden. test equipment affined to unit, tid or f° Accesses ore labeled with worning | frequency. 
sur, odjaent tof, * Cables kibeled as te which equip- J tifled by color, size. Comper tment. sign advertising of harards within, J* Items exceeding one man lift labtied 
ban tomer, ment, Convectar they betona. © Plugs, receptocies have stripes, ar- 9° Catibration reminder included with precautions needed, with weight, limitation, 
weciol equiprent, Line ctor (symbol? (thavordi) coder] rows, ete te show aligning pin posi- fest instructions. Hoist, jack, lift pointes CG; "ne 


# B22 25099 HOD tions. 

Qongeras voltoge piacarded, + Monnet of connection cbvievs, 
HMydecudic, electricr FIG 1245-6. - Non-standard operating direction is 
clearly morked. 

- PRg receptacte identifications FIG 


stp"; weight: labeled. 
Reo! 


stcally ident fiedt, 
dures detailed. 

B include warnings 
mat hazards of 
13%, 


a yt sy 


|- A sievple check shows when equip- j- - Labels indicate how service squip~ 
ment is out of colibration, ment is oriented, comected. 


a F ase E48 


TEST FUNCTION 
TEST ITEM CLASS Ii! 


OBJECTIVE: Evaluate materiel handting equip- The conditions applicat 
ment for the ability of the maintainer to effec- 

tively and safely perform preventive maintenance 1. User conditions - body 
as well cs to repair or remove and reploce ony ‘ te. 
malfunctioning component faund during non- 2. Eocirenmental conceit 


scheduled maintenance. The HFE subtest should 

consider evaluation of user performance and 3. Operational conditions 
safety for these functions under conditions repre- dete :ted, isolated ond 
sentative of those expected in actual use. operations (quick fix, r 


PERFORM PREVENTIVE MAINTENANCE 


Ropes 


PERFORM ROUTINE SERVICING 


+ INSPECT/CHECKOUT REPLENISH/RESUPPLY DET 


PURPOSE: Evaluate the design of the PURPOSE: Evaluate the design of the PURPOSE: Evaluate the design of the PURPOSE: 
item for enabling the technician to per- item in terms of technicion per formonce item for replenishment ond resupply oc- itern to en 
form routine servicing. ond safety in conducting inspection ond tivities. faults and; 
checkout. 
MAN/ITEM TASKS MAN/NEM TASK MAN/ITEM TASKS MAN/ITEN 
Clean components. Conduct walk around inspection. Remove/repiace. identify fai 
Tighten components. Conduct static checkout. Attach lin-s/hoses. Identify of’ 
Adjust components. Conduct dynamic checkcut. Refitt, Identify co 
Align components. Verify readiness. Charge. Weriti fy far 


Calibrate components. 


Test Item é 

Components § 
HUMAN FACTORS 
CONSIDERATIONS 


A, LOCATION & 
* ARRANGEMENT 


5B. SIZE & SHAPE 


c, DIRECTION 
* & FORCE 


D. CLEARANCE 


E. VISIBILITY 


Fr, USE 
* CONDITIONS 


G. SAFETY 


H, OPERATING 
* PROCEDURES 


Ne 


ranmono >» 
ra7rMOA® > 
ro7rmono py 


ae 


ott, 


* 


et Fond a 


< 


MATERIEL HANOLERS 


The conditions applicable to this class includes 


‘ 1. User conditions - body size, clothing and encumbrances, technician sills; 
#. 2. Environmental conditions - weather, temperature, noise, vibration, climate 
é 4 ination & 
43 3. ‘ational conditions - use conditions (differant types of failures to be 
- petotior Tsolated and repaired, and different work pieces) and time critical 
operations (quick fix, rapid troubleshooting, etc.) 
PERFORM CORRECTIVE MAINTENANCE 
IPPLY DETECT/ISOLATE FAULTS PREPARE FOR REPAIR 
design of the PURPOSE: Evalwate the design of the PURPOSE: Evaluate the design of the 
4 resupply acs item to enable the technician to detect item for campletion of system prepero- 


favits and perform troubleshooting. thon activities. 


MAN/ITEM TASKS 
identify failure. 

identity affected system. 
identity component, 
identify foulty port. 


TAILED DESIGN CONSIDERATIONS... 


ses 
rs 
's 


ranrmgqaeo >» 
zonrmoens > 


aa . * a 6 
.. owes 


t 


PURPOSE: Evalvote the design of the 
item to enable the technician to perform 
repair activities. 


MAN/ITEM TASKS 

Pertorm electrical repeic. 

Perterm macherical repeir. 

Perferm hydraulic repair. 

Verify repair. (See “inapect (Checkout) 


Reptace- : Test F . : 
able jernents Covers Raeplacecbie : 
ve cr ins Slee | 
8 9 0 t 


ey 


ae eat eam 


bee et 


od 


cy 


Me yh tee Mare au bey 
\ ae We Mae dey hal 
eer ee ee 
phdet eres usd 
ie as weak sheet teey 
vet 7 ry oer, we 
' boy i oroprate, will 
woe ' ey such as 
pede bes f protective 
“ 

sous A Comporent that 
Pec Me a restar's bt ty 
sree ib cationy 
hha centegh feid of 
vstaneey bles tance, 

on 
crt Seo nent that 
@ vw Per bat tay ft ee 
ior +> ‘ Cy welts 
on Sree ae 
rn eC cs 


Nee at en ans Alea Ra RM RE el mh en es tae te een 


ree the cqiere 


Loyaernt thar 


rar 


nte 


‘ 
i 


sand istry 


Atore operctor cwore of bor 
Gave Mecil gudence or 
tse 


instruc- 


wes OIC cre cies 


i¢ Lweled except 


sopneriat 


“$Obv wy 
els Sia ed on cr rene items they 
ify. 
cover ottier information. 


cath, 

F wd Ly come 

est sult ce; on mein 
on not 


lisnut. 
tohelr or 
On fat 
v Cuver 


aru, 


% 


Me ged door (bel og upright in use. 
Chan, ter hesiht aed by se 
funee re fon FAG Lb. 
Group kibel oh toluene 


yawn 


these of contr! 
ep they Cot 
rach 


cl, war foster 
Kien, 


Letter, ont eral steiess PG £8.24 
He cnttwiith rato cas 
strome wiith witer WOW hiw 


ef stroke wolth, 

for black (abited chore 
bigek) eckground: 
cn 


P A 
Strmwe width 
coters on tht 
Ho Gl tsalot berg 


Spacing between characters (words): 
one stroke (character) width min. 
Line spucinys: @ character berght. 
Counter nimerot tiw rate = Ub 
(except 1); separation : Sto dw. 
Opheal praeetmo: all caps, straee 
width 1/6 to 19 3 eaceeds 15 
munstes visual cagie. 

Thumbwheel numerat b:w ratio = 
3:2; hoe NY) stroke welth ioternally 
(externaily) iwtuminated = 1:f (5:1). 
AbbLeewations alt caps, no periods. 

b xtended ccpy uses lower case, 
Label charcctersstics determined by 
sHuen-notion level, color. 

Labels easdy, eecurately read at 
wperuhonas fended diloawe, whe 
at, batt levels, envicounenty. 
Letels are sharp with gh of cclor 
contrast. 

Worn sHumingtion cbave | ft-C: block 
lettings, light background, 

Mark adaptation: letters y sible, do 
rat interfere with nicht vision, 
Chart reading: FIG #.b.2. 


Uagvel characteristics: nccuracy re 

time distance; 
digit level, color; criticality of fur 
tronpcontstenc y af Cesign, 
Lutels far protutype equipment ens- 
iy afftieed, oltered, removed, 

Leobels not covered by other units 
for obscured by grease, dirt. 
Markings, tugs ore as permanent, 
wash tle os equipment. 

Lebels are accessole, visible during 
Ponotenonce, 

Pyoan pumerals avoided. 

Vertical boheis used only when labels 

are not critical for personnel safety. 

performance. 

Electercal receptacles marked with 
vaitoge, phace, frequency. 

Pipe, bose, tube Lines clearly labeled 
os 19 Contents, pressure, temper- 

oture, hazaras. 

Warring rote 
ecters 25°6 
instmchons. 

Flocards adecent to hurcras. 
Curcunt bresiers labeled, occes sible, 
A drevictions are stondord Le 
ST-12): cew CK iP obvinns. 

Trove names, sfreievunt info do oot 

copect oa fabebir 

Lehets concise; aun re for daney. 

ict syert of only if rrenmngful. 
horedts formslore ta vser. 

Pach assy, component, part toheted 
withowis tie, n eamodful oume, num. 
ber. sverbol, 

Hand rasp ares identified. 
Prontedanfa directly oseacte; mun of 

dee aiding, interte 


qunceds ovalable; 


5 clear, direct; chore 
negee thar acy following 


ron. 


2 ee at 


spect. oo fsale of cab of nore 
y $08 ere 

# hecessery for 
fw, eC, 


adh 
foMe Lar tna t 

ies, Traces, Ls, Cotter. 
Pipes, fest pounts, indicators, 
sticks, 2 storie CGMS) BF 
leys, materiel handlers, etc. 


weet 


ete de 


esr on non Pecan cdaen Sha ois ser. feseh | feauily 
le, hond weer sted. 
or inspection. 

ng odjusiment 
fe. 


ie 
* Comments reg 
ere. beercess: 
wonner, ouler tires 
c ted 

* Suare bre can be checked, inflates 

wt en stowed. 

ol tis for operational adjuat- 
rent inoueted neady, 

+ Fuel fill-ppe outsate cab, body. 


* Gross fiirut.eg) demensions based on 
950A INE) user: 


PIG 250307. 
same s.ze or 
mized 
+ Combat vehicle fuet turks which are 
ower toeser) 6) con be refuele ! 
Ob Sd yar rn (within | mate). 


tS hemeited with are ti 


Hnultsare captive, 


* Hinged access covers open down. 
+ Battery rerroveabie by one man, 
- Scure tre easily removed, reploced 

in carned with vehicle fuily lcuded. 
+ Juck:ng operghon teus.dle. 


= Size of aecess large enough ta insert 
hore, arm, tools, test equ prnent, 
= One large oncess preferred over two 
smatier ones. 


= Safety clanns do aot 
earorct oar, bver ihc, elec teicul Cae 
ble. 

* Winch operation observable from 


both winch, ecb locations. 
* Timing marks, other indicotors: 
minimum porr.llax, readily visible. 
- Components whieh must bev. 
are Color-coded, contrast 
boc kyroened, 


ite 
wath 


© Traver brake controis: within reach 
when positioning trailer manually; 
not exposed to traffic. 

© Monrtion tie-down facilities easily 
Installed, removed. 

+ Conmoressed air, vacuum broke res- 
ervoir has waraing system. 


- Fuel tank, Lines are not within vehi 


cle body. 

+ Hus exhaust pipe extends beyond 
rear bouy. 

- Eaboust system focated, protected 


$0 user Cannot contact hat surfoces. 
+ Hattenes well ventikited. 
- Two separate ways to apply brakes, 


* fettery terminals of different size, 


* Werght copes ity indicated on stands, 


lifts, beasts, rick se 
= Dp sticks olor coded. 

Special homing, asembty, operat. 

Thay pe ceebeers, preceeetions for cule 

Weal er accompany lien, 


Peed tone copocuty fobeled. 

+ Tie peesaire litetert. 

- Fuel, oil, cootent, bydenuhe fll 
faints tobeled: type, grade. 


3 


widen wiih the user 


by he euusprent. 
ncludes space far controls, displays, 
as, electronic devices, weapons 
“} windaws Gs well us stucding areas, 


GPE consules und seats 


Proves storage for excess clothing, 
personal gear, weapons and tools. 
Protects maataner trom adverse 


Veo neces [iar oe wet giilc date, 


. rework aheia surface neight: standing, 36 + 
ns seoted, 29-31", 

* Compartment desgn allows equip- 
ment sharing, good communication. 
* Desk tops, writing tebles are 29-31" 
above floor. 

+ Ospioy reacing location identihed. 
- Caowpment cesigned, instaile 1 with 
space requirements in mind. 
Work stations integral with work 


Psece, accesses, test points, etc. 


* lf van occupancy exceeds fo hr: 
ceili INQ hewght 78% mun, 

Luteral work (weiting) spoce: 30xi6" 
ary 4x16") wad min, 
* Standard console: FIG 10.8.1-3. 
» Adyustable sensions fit 9-25th 
Venele operator's seats FIG 10.8.1 
* Grass (iimiting) dimensions based or 
25th % (5th G) folly equipped user: 

IG 2S? Arctic: FIG 25.3.8, 


* Vertical seat adjustment: 15-21" in 1" 
max increments 

= Seat adjusts fore, aft: 4" min. 

- Uperator does not have to lift self 
tu adjust seat. 

- Padding does not restrict = 


Cubaet tack space: 4x3" had ann, 
iorsale front floor sp. 4 nin, 

t quipment rucks: front space 42” 
inry Sita space with gcwer weight 
more (ess) tran 45 ib, 18" each sige 
Pe ae side, 4 other se) nin, 
rowe oom 25 n20K 13" hw cin, 
Allowences nade tor 
"Gong protective equipment, 
Minmingtion: 1 iG tO 
Sutficient clearunce for use with 
gloves, orctic atts, heavy clothing, 
Woyer space nol encroucned upon, 


heavy 


® Instrurnent retlection avoided, 
* Workspace onthropametrics: 
10.D,t-2. 

* Scctuce colors conform to MIL-STD- 
1673. 

Reflectance: FIs it 3. 
Uiverhead cleurance — takes 
occaunt seat stiffening sn cold, 


FIG 


into 


* Acoustical environment does not de- 
qrade system effect. veness. 

* Choise bevels: FIG 104 2-8. 

* Whole body vibration limits; X, ¢, Z, 
time: FIG 1OF 9. 

Test stands are part of equipment. 

* Handles are provided on units that 
ate removed, carried. 

* Arctic ciathed man not exposed to 
temp above 60°F 5 35-45°F nptimal. 


* Exposure to gasses, furnes, toxicity: 
see THRESHOLD LIMIT VALUES. 

* Norse duration limits: FIG 10.G.3. 

* Whoie body vibration within twice 
thot for proficrency: FIG 10.F.9. 

* Hazard alerting device provided. 

* Maistenance -vorkspace is free from 
injury Causing obstructions. 

* Lou pment guarded tf temp exceeds 
lau" F (120° F af hendled, 

* Guards provided on moving parts. 

* Radiation harards minimized, 


* Adequute, suitable storage for mon- 
vats, worksheets, etc. 

* Stander, have worn surfaces to sup 
port manuals, ete. 
* Flevators, hydrauic liffs have man 
food sign visible. 
* Conspicvous placards adjacent to 
equipment hazardous to user. 
* Areas requiring special equipment. 
clothing ore specifically identi fied. 
t neruency proceaures detailed. 
> Manvals, turiangs include warnings 
on toxic, Ibermal hazards of 
enters, ext oust ans, 

eterna tie ona gataneta 


oo 


All cables, wires, lines, hoses, p.pes. 
vevty etc, thet puss from or ta th 
jest item. 

Plugs, suckels, Quick-disconnect fi:t- 
t.ngs for the Wbeve. 

inciudes Components for Transport us 
well os for statianury use. 


© Comantors are pouna info cables, 
ne'd dy lacing tape. 

* Long conductors, cables internal to 
equiprent are clumped fo chassis. 

* Test caoles terminating on panet do 
not iotertere with controls, asplays. 

* Cables are routed s as fo be occes- 
sitie tor nantenonce, repair. 

- Line, eabie cttachment ports reach- 
cule Dy user on buimy clothing, 

- Heels, reel certs provided to hangie 
forge, heave, tong ims, cables. 

- Covered space for canle storage. 

- Cobie clarps spaced every 12". 


* Cables are tong enough fo allow 
functiomm] unt to te checked con- 
vemently or extension cables pro- 
vided 

~ Elecincal ptugs size, shape coded. 

= Line fittogs standardized so lines 
thot differ wn content are not inter- 
chanjeadle. 

- Cobles are size, shape coded for 
simular Components. 


- Hand operation or common tools 
used fo lighten, loosen. 
~ Tighten CW; focsen CCW. 


- Adequate space provided to handle 
cables, lines, hoses. 

- Clearaace between cables & con- 
trols; 3" min. 
Cable, fee, Nase cnnem faes oper. 
able by ater weanmn| ure hie mittens, 


* 10 tapes visible at fine ends, inter- 
vals; near vaives, vents, etc. 

* Bands, fogs, paint are adjacent to 
vatves, requiators, clean outs, flow~ 
checks, clean ovis, branch hnes, ot 
intervals & where line goes thru 
wolls, floors, 

+ Line, hose, cable color contrasts 
with background. 

- Monner of connection, disconnection 
is obvious. 


* Number of inputs, outputs are mini- 
mised by grouping functions. 

* Cobles are reachable, virible, 

* Irregular, trogile, awkward exten- 
sans removay'e for handting. 

* Cables are nat: pinched by doors 
lids; wotked on, used as hondholds; 
bent, twisted repeatediy. 


N'* Cables routed thru holes ore pro- 


tected by grommets, etc, 
- Protective caps, covers, insert: are 
available a3 necessary. 


* Pipgs, hosey quarded if temp over 
{40°F (120°F if bandied). 

+ High peeswre lines have retaining 
chain at toched to line and source. 

+ Avtomatic shutoffs on fuel service 
equipment to prevent overflow, spil- 
lage. 

- Electric witing routed away from 
lines carrying Cy flammoble fluids. 


* Multiple conductors color coded. 

* Cables fabeled as to which equip- 
ment, connector they belong. 

* Lines fobeled as to function. sub- 
function, hazard, flow: FIG 12.1. 

© (0) tapes encircle the line. 

° ID tegs, bane on cold, hot tines; 
stainless aver 4"; nos near intakes. 

* Line color {symbol} ((hazard)} code: 
Fic, 12.6.2 (12H. 3) (C12.H.4)). 

- Dangerous voltage plocarded 

- ttydrauhe, electric: FIG 12.H.5-6, 
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Securing + 
Pavaege uf hold 

Catenes, hooks scr 
fatches » both anck 
operated. 

Inchates fastener ar 
hgnment and tokany + 
fock pins, sHlety we 
electrical plugs, and ft 


fr as impossible to 
piuy into a receptar le 

* Plugs, receptac tes he 
for insertion, 

* Aligning pin extern 
electrical pins. 

* Plugs, receptacles or 
int, JAS Gre ofiente 
reb * Position. 

~ Con ctor: placed + 
dors not corse dumor 

~ Fastener, conne: tor 
are easily accessibie, 

© Identical screw, bolt 
throughout: one reme 

+ Mon-interchargedb ke 
different use, 

- Cotter keys: saug fit 
+ Size, shape coted 5 
match: F4G 13th. 

- Connectors are phys 
when fines carry sift 

~ Fostener heads larg 
grasped, handiex!. 


* Bolts requiring high 
exlernol-gripheast, 

* Fasteners, phigs re 
maz to tiyhten, 

© Over 10 fteeth. tara 
gtiphead; veluw [Ut 
nal, external or cont 

- Quick — disconnert, 
release, twisti up t 
for frequent, criocal 

~ Tegnten CW; loosen 


© Gross (henitany diene 
99mm (9b) Upeeal 
FIG 2o45.4-5. 

© Adequute space avy 
connectury brndy. 

© Adequate spore te 
wren hy 

= Obstructions to use ¢ 

+ Connectors ate orp 
C125) hosed wilt 
bingers. 

+ Connectors easily re 
bulky, restrictive cle 


* Connectors visite, ¢ 
+ Labels, codes visibt 
unconnected state. 

- Easy visual occess 

starting threads, pin: 
- 10 colors ore readi 
from each other ur 


tional lighting. 


* Number, type: minir 
rate with stress, ban 

* Captive fasteners us 
ping them cre ites 
need frequent remov 

* Bolts hove min numb. 

© Only standard tools ¢ 

* Adapters for pin co 
hond tightened. 

- Connectors are com 
bles, lines, fasteners. 

+ Fasteners used outs: 
under all environmer 

* Removal of plug, cor 
expose hot leads. 

* Ptug of one voltage 
inserted into the 
onother voltage ritir 

* All hot conta ts ure 

© Internal-griphead: 
critical ta mechanice 
sonnel satety. 

* Use coplive type du 
necessary. 

- Caps, inserts, coves 
provided where nece: 


© Receptacles manmed 
phase, frequency. 

* Connecting plugs, re 
tifted by color, size. 

» Plugs, recentacies F 
rows, ete 10 show a 
tons. 

- Manner of connectio 

- Non-standard operat 
Clearly morked. 

+ Plug receptacle ide 

PUbat. 
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Componen 
HUMAN FACTORS 
CONSIDERATIONS 


a, LOCATION & 
* ARRANGEMENT 


B. SIZE & SHAPE 


c, DIRECTION 
* & FORCE 


D. CLEARANCE 


E. VISIBILITY 


f, USE 
* CONDITIONS 


G. SAFETY 


H, OPERATING 
* PROCEDURES 


cree wee we ee rr a 


PERFORM PREVENTIVE MAINTENANCE 


. SERVICE 


PURPOSE: Evaluate the design of the 
item for enabling the technicion to per- 
form servicing activities. 


MAN/ITEM TASKS 


Access components, 
Tighten components. 


Clean components. 


Align components. 


Adjust components. 


Calibrate components. 


Remove components. 
Reptoce components 


A A A 
8 8 8 
c c c 
D D D 
E E E 
F F F 
G G G 
y O44 H H 


Labels 

Monuels Work- 

tarkings|Contro!s| Displays} space 
| (6) (8) 10) 


TEST FUNCTION 


TEST ITEM CLASS ty 


OBJECTIVE: Evaluate electronics and signat sys- 
tems far the obility of the maintainer to effec- 
tively and safely perform preventive maintenance 
as well as to repair of remove and reploce ony 
malfunctianing component faund during non- 
scheduled maintenance. The HFE subtest should 
consider evalvation of user performonce ond 
sofety for these functions under conditions repre- 
sentative of thase expected in actual! use. 


‘ 
a 


INSPECT/CHECKOUT ‘ TRO 
a 
* 
PURPOSE: Evaluate the item design for # PURPOSE: Eve 
visual inspection and checkout. f item to enable | 
ta = faults to the con 
i 
Y 
MAN/TTEM TASKS + MAN/ITEM TAS! 
2 
Acquire checklist. a Activote control 
x 
Access components. 4 Acquire perform 
Adjust controls. H Read displays. 
Read displays. f Access test poin 
Read labels. i Activate test eq 


Read signals. 


Moke decisions. 


3 
i 
a 
} 


Acesses » 

Covers 4 

Cops # 
(19) 


A A A 
) 
i) 
E 
F 
G 
H 


zxranmr m gon OD 
zo7 ™ ON @ 


Controls 


Ianmono > 


ctronics and signa! sys- 
¢ maintainer to effec- 
weventive maintenance 
‘move and reploce ony 
t found during non- 
he HFE subtest should 
iser performance and 
ander conditions repre- 
fin actual use. 


ond illumination levels; 


PURPOSE: Evaluate the design of the 
item to enable the technician to isolate 
faults to the component level. 


MAN/ITEM TASKS 
Activate controls. 
Acquire performance aids. 
Read displays. 

Access test points. 
Activate test equipment. 
Reon signals. 

Make decisions, 


nmon @ >See 


ELECTRONICS / SIGNALS 


The conditions applicable to this class include: 

User conditions - body size, clothing and encumbrances, technician shitts; 

Environmental conditions + weather, temperature, noise, vibration, climate 
‘ational conditions - use conditions (different types of failures to be 


detected, isolated and repaired, and different work pieces) and time critical 
operations (quick fix, rapid troubleshooting, etc.).” 


PERFORM CORRECTIVE MA:NTENANCE 


PURPOSE: Evaluate the design of the 
item for actuai removol/repiacement and 


repair of components. 


MAN/]TSM TASKS 

ider. tify component. 
Break connections. 
Remove component. 
Repair component. 
Align comocnent. 
Replace component. 
Make connection. 

Verify connection. 
Remove/replace module. 


TEST/CALIBRATE 


PURPOSE: Evatucte item design for test 
ond colibration activities. 


MAN/ITEM TASKS 

Acquire job performance olds. 

Prepare test equipment. 

Mate component with test equipment. 
Cantrot inputs. 

Read outputs. 

Check calibration chorts. 

Vert ty repair. (See “inepect Checkout") 
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* Mowiters are clase ta chal to eben 


jus there systern. 
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mds Oa, 

CO antroty Mecee re Ovahwes 

© Gross lle Seed Cart astalel) dimen 
pons Pose an Stn. Cine) 0g 
9598) qavator 


Ce cre US $e 
Hota y size coeye bE 


O1b von ceecpmey exceed oh as 
code: beg OM cae 

* Lotend auc feestinnd qa): Khe” 
fPSe len} eexat me 


© Fer ter neght determoned by dis 
tare @ feud bar naneer BM, Ott, 
Te Ve Fp cure hee * Gro label chara ters baryer thon 
those of comtrulsy digiays whet are 
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o Vere m uperntor’s teat: bi, Ate 


fone e 16" (0h reed. 


- Cows me we oe 
fer ice Componente 


te : re 545 "i age 1 streme andth. bent 
Pe ete ae BS treme width for blown Catstes cteir- 
actery un taht (block) Coca ground: 


1,6 05/71/68) of hergt. 


eye oa BN Nepe, 
Oipeoy wctertace controllers wz, 
vhave: FIG 6.1921. 


© Vertes! wat opatent: 15-2 an i Fh - Stoewt aneritan or 


Hatory sce, See: (i Gat mL Adeqoote coctrot response feedbonc 
* Coneertonat control mevemerts: Pree nw reeneoty. Uae fo often bane 
cr a - Swat ocasts fore, att: &° mm, » Tegnren (45 bones 


- Uperaton dor uot have to bit self 
10 una! wut. 


* Srotury valves open COW, 

* Fores, ¢ plorements  lineturug 
Miniter «cotecish FIG 6B eh, 

* bet fore conteals: FG 6.0.12. 


Some fren te, eta 


* Diy ov ntectes & Controiler¢s torces, 

sotacements: FIG & 8.1924. 

© Stops at Seqewung ond end of con. 
Itoh 3¢ be potrtions. 


Shee ony between Chara tery (eo ts): © Cabot bee & ape: Mast had many, Ride ate gee pe 
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© Kee romnm 250202 0 earch coer. 
9 Cimement preter: MEO 2, 
* Altowars os mente toe bevy chatheng, 
preter tive en penent. 
Switawent clermnce for uve wrth 
HONK, are the crab ty, heey «bother. 
Unser spore net encroached upon. 
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fear apt iloseparatiae Stade 
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* 'lser-¢ omputer Interface 
Data (WIL -ST5D- 14720) 


bow pete 


Toe twheel numer 
A2 ONT Steue welin iateroelly 
Kexternatie) urvante! bt (sth 
Al beeviations ali cays, no pero. 
boateruted copy uses lower cone 
Lobel choractenstas cetemnined by 


dan @ ots j 


fat tA e759, Ete 
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* Shape Coded Controty viwolly, tac- 


8 8D topes weehbe at 


© Dptay tare to bine of ight eaceeds 


allurronation level, Calor. fually ident hehe. 45): mun porobius, ceflee fron, Berle tne ceo ste WILD. wots; Arar wolves, ver 
Os cage cb EAR Wisi giclee * Lomely easily, oceuately reas at B* Color contrasts with Doc kor ound. © f requentiv ised duploys qouped 0 it © Home, top. pont 
aoa operutgaol reading ditance, vibta [P& Ackient Lgtt color determines use opt al euot cone: BIG ELL, Bee er ee Oe valves, rmulaiony « 
j tartan, RB hoy hgnt tevels. ble control colons, 8 Indhcator hghts show eexponse, veed chee Clem ty 
Pee het of * Tnbels ure sharp ath tugh of color f* Reference tine hus 50% mn contrast wwonnaly, vosdiie. miercats So here 
wom, hee, Contest welt control coke. © Contraat, heninance easceerts SO%. wo'ts, fines 


+ Lane, how, Cotte 
wwe eth bam tigen, 
Marner of Connie: bar 
13 cbwean, 


* Powter purallag error between ret 
erence marries: 25% run, 

© Tantwher! sntercaly bgtied if 
Oritvent hmong vor below | fel, 

© Thenbwheel reaubie 30” off-axis. 

© Leet sete legecd oa teepitrhe. 

2 Precio of Controd muoipokition 14 
consistent with that of system, 


*OWeth  Uuerinatian abowe £1: block 
ferterss bight foe ke yraumt 

* Dark odptuton: letters visible, do 
bot tertere with cught vision. 
Marnteey letter detots wewed hy 
TV: hyht on dort tex kere, 

“ Bm label chara tenshica. mermary te 
quired: Boe ovadatites  distines; 


© behing Lepota: 3-9 flushes /sec. 

© Color codny UNE’ where pombe; 
uciised wales Covered 

lewiny poeter 1p same cote on 
res, 

© Flnsning | ghts syncteom zed. 

* Display precision, response is consi 
ent mith thot of system 


© tHeuting, A/C for marie (oer anent © Chenier of ingerty, co 
dete! wode cocoa: MOF (es Bt ho mised by graguny 
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whats Ten, baht levels. © Whee tytn forms $1 abt + DOS wile to ts. lofhed weer, 
‘ . . tae ut 8 homely ace shor with high of cole P& lace toe Lgits show rospone, vert li. Cover yiass news! foy 
ciel ie caer ee ees ree ah Ape nay, vis.ble, 


Conte nt, baeononwe ent eeds 5%, 

O beret remy bert ty: 3-9 Chagos / yer. 
Color cretiny net where posuble; 
unined oles Cowern 

Vente, plotted autput viable. 
Props tun dpters: FIG HE. 

Diep tre pre vee, reapur we 19 COnnif- 
fentie nt thot of system, 
Intacmatbon caphivedt ( leur, mere 
fe. preci, useable; not reuunutont, 
rede be vmabon 


2 Wi thenenatan howe 119-0: bho hk 
Setters faght bes bprewi rd. 

* Pier ont gtotian: letters wis tle, ty 
nut intertere arth ont viva 

O Paalet ye leery det ly vewed by 
TV 5 f gt cee dears Lan beepronsnd 

Oboe Nh wenter slew eee te 
pete me covembertbes distin e; 
degtt bows, eodnes tr tecahty of tum - 
Hens Cometiony y of des 

© (pels foo prefotype euepene: teu 

whe AF net, terre Lo rere, 

Crtels ret coveres by ntien vty 

Ror medhy gree, itt. 

° Morea, fem are as permanent, 
wet tle on equipement. 

PL dets tre accensdele, viable cheney 
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Hee maneruls avidek 

Vertcot iahete used only when hinets 

G. wtce teal for pevwrne! wifety 


ews shoe ret Bat 
st status tee 


Demet pe gy 
Arote vapedl evebetinn: OAL 
Reet verted eens: 70 SS mun 
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Material in penters plotterm eagchy 
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ba hae wremediatety apparent. 
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ate eae wa crose ts Gl voltage. -* sea, tre rer x. FUL REA: mamtor bahts sot apart, 


«Pipe, huee tube Lines clenely ‘thetet 
Curienty presene, lenwer- 
tuagarrh. 

rg rate es cleo, dire ty Chae 

8 25% neyer than wey folluwiendg 
Wl hom, 

Hae neh eter ant te Ragan. 

Cree at beeen s hibebed, orc esedie, 
tA dteesuitany cre stunk (Mi - 
SU G21, ney Cb devans. 

Trae naines, selevant ate be ant 

sysaput on tabeling 

ele Cais; rn re newt pe 

* Austr d sect Conte of euewegtal. 

OW bieulawe hone 

8 Ch, Congenent, Dat beled 

Thy velo, ermcrate iol iam, mum 
Set, vwendeall 

© Preset preingy sateen iclerests Feed, 

Hote ints toe fle onecbbe: mn of 
mienp, inten: 


© Arnie worcemes trom tied to both 
homens nl week Ot 
& Ache eanot antan segment speci. 
fey une of pridiiom. 
Perdatited persistent 
ved: FRAGT, 
© Aude wien ducatian: min ch h 
Set md tees tree cm fom token 
Pitan te centens senaeed, 
* Trodtemert . urretewint mlanmotan. 
te rin nt sgaped on porel fare, 
pote bentpes unetoeen: toe 
fate er tnetion, dentite ateon, 
felatentup, crite atty. 
Aucitacy tapbies wd ehent ven 
cvertnn ace 4 tepocteih rechenare y 
des tele: wenn, Coe nemtect, 
Vertoal we cong: eiteliegdte, apt. 
Auda wore ine orb d ugnals. 
Laheh: furs tancl; heat: well ina 
feds a ehented i Ore, 
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.? re 
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murmtam the equipment, 
aphes, efectrune dewces, weapons 
nid wnectoms as well us sanding are, 
scemnoles ued seate 


fer yunal year, weupens ant tools, 


Swit ern whet rmihee de 


cary 


+ Manolt, moro carhate war 


Tre ured either wtul) fie unset 


tem fortes spe e fot controls, diplars, 


Provufes storage for excess clotting, 


Brats re anitaenet freer cower 


Work weince benght: stone, Jos 
UM; wuted, 29-51". 

Compurtinent design allows equip: 
ment shun, good Commun ahon 
fieqk tegis, wereting tubies ure 29-11% 
ate Flo. 

Dintoy renting lor ution ident tied, 
tquipment Jesugned installed with 
work ape © requitenertts in titel 
Work sfotians etegral with work 
Pree, eetesws, test points etc, 


tooven orceqamey exceredy fhe: 
Coding benybt AP nun, 

Denteewd were Coerstinag) ieee: Minto” 
(Seaton) writ sy 

Ste at ret conn FG HLA EB 
Caren (limiting) dimeniena haved an 
“Sty RESON Pip eqpapped unser: 
OH TSE Meets $I 2S 

Ad gtatie hmrmuwons 615 95th, 


Vertecal seat oupuatermnts 15-20 in f° 
fsa me rene 

Seat entsts fore, aft: 4" mm, 
Upetitue does not have to ift self 
Ja ahust seat. 


6 tenet tee ke gape et OO" hadt rn, 

© unsudey front Hood spores & ru. 
taspment rviess truant space 42 
rang dade pee wih drower weight 
renee (eased thom 45 i, 18" ao h site 
(1 ane vate, ather sabet min, 
Knee cour 242 Mh I trend niin, 
Cepot pemctionn: £m, HE 2. 
Allowore os rode for heavy ¢ ‘ofting, 
Proter tive eQuemnent. 

Bertenre enthrapametics: FW, 
10.53.9-2. 

Ure poe net encroached upen. 
tHureratiane FIL. Hat. 

Satace colors cantare to MIL -$Ti2- 
tal, 

Heflectowe: Fit, Wt 


tteetong, A/C for mnbibe (ees: t 
deter) eure ote-m: $s Fite 
85°F, dies nat drecharge on crew. 
Vernteint on: 30 of fmunfman man, ve- 
boc ity LEMP /rmen ewes. 

Acanté ut ere irareent dine not de- 
atcuke tern etter tresnens, 

thnse feveis: FM, IF 2-8, 

Whole hate vibratian limty X,Y. 2, 
Vive: FM, IUD 

Teat stebcs ore pert 4 eqinpment. 
Perniies ere provide on ums that 
Ore rere! conte 

4 aperewe tr qguawe, heres, losa sty: 
sow LhOTE ae 1) LT VALUES. 
$denae he rton tered te kK, 0G 
Wrote hohe wdratien within here 
that foe photicerc yr FI, U9, 
Vanraed cles trey dew © pe rrende 
Munntena-\e worker ++ tree tran 
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Adenine, shiahle sinraye for man 


work usher oto sp. 
poe? awwanty, ofc. 

terpauen phrards mipwrent te 
Deane chan te arr. 
reemng wroel equipment, 
chotinsy ee gee catty dent tad, 
ttn tions kept serge, 

§ er geen open cca ete bel. 
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21 REVLACLAMLE TLE MS 
Heservoir fitl pamts and drains be 

harcunty hydraule fhads, other lie 

ts, cir, Ques, ete, 

Filters for lured, ol, unr. 

includes vacuum tubes, efectroni 

mad hes and low MIF pur is, 


Cite CHORES TES ULE MERGES, TOS 
und nae th Lito 


13 UASTENEAY 
Seuuing devices used to assemble, 
pockaye or held en item in piace 
Catcher, hooks, wrews, bolts, nuts, 
futebes - both quack reteue and tool 
opetuted, 
huknies fattencr and connecter a- 
hygnment and locking devices such as 
lock pons, sofety wires, pins, ruts, 
electrical phags, and fittings. 


12 TITe sy Umit 6 At 

Atl cles, ees, lines, hows, pipes, 
venta ofr, ft gas fram of to the 
teat fern, 

Veen, wekety, gunk chee amwet fit 
titers tue the dlawe. 

in betes ¢eatgaments foe frurport ay 
wells toe alotaunery vse. 


Thow openings in on item that oliow 
manipulation of controls, connection 
am} disconnection of fasteners, wirwal 
chectong of daplays of conponents 
utilising test points, ond inserting oF 
fering motenals. 

Included is the occess covering, if 
ory. 


Common and special fouls ond test 


A oewtech tae ones 

ated, 

M Contrety, dqiags, 
Sas eel CaS 

(hae startesy rer. 


ben hades special mentee equip- 
ment woh os lulsx ution punts, pou - 
ny spouts, filter tubes ond nus cies. 


fee emcenss bolt rap. 
ware and teats. 


© Don't need to dsassembie to lube. 
© Replaceable units: remain “Soper 


* Cambators ure buund inte cables, B* It 1s ispotsdie to meert @ wrang Cables termmating on control, dis- 9 * Sliding, ratating, hinged nits open, 
held by bar uy tupe, plug into 6 receptacle. play panels dy not interfere with rotate their full distonce, re nain e ¢ 

"tury combkatory cables internal to 9 * Plugs, receptactes have aligning pins controls, displays. place without hand suppor t, without spperts weil taid aut; read 
ea papment ore lanped fo climsis for inwer tion, F aternol (internal) test points ere of [© Cover mounting holes forge enough | ty accewible. 

© Test cables lerneuting on ponel dof * Aligning pin eatends beyend plug} the jock (stand-off) terminal design. fo permit atraching screws te poss §° Fuses easily occessdte, 
pet ntectere eff cuntrols, dupluys. electrical pine. Test points reflect the sequence fer witheut perfect alignment. Ports mounted an one plane. 

* Cables ere rusted w us fe be aves. §* Phgs, recepte: tes arranged se elign- sequential testing. Covers not completely removeable 
site for munition # repair, ing pine ore oriented in the same f° Test points for edjustment ore close | are teff supporting. ; 

+ Veet, tert curts prowded to hundte FF retative position, Ldleesh ata Raley ae a leet lionh priate h te weert orm, 
te heavy Va cables, + Camectors placed 90 that spl js requir je jest equipment. 

LS padaertaaprt a ‘ alae! Rubber stripping, sealing material 


+ Coweret game for. ible storage. does not case dumage. ment ore with equioment, : € 
+ Cable change wares every 12". + Fastener, connector aperating parts Test points, built-in meters veed te jac cted 20 veer will not damage it. 


1ghl: stanbu, fe + 
. 


a lbs ene 
sl Garmeneany tea ts 


9 tubes are 29.51" 


axotion ibrot fret 
wed nstolled arth 
coments a inert, 
ategal eth wot 
feat pouty ete. 


tone, cable oft hinent poets rear he ore easily accessable. isolote foiled unit, mode, are 7 : ae 
Ke omeret § Me: ciate hy get et iby clothing. * Identeal screw, bolt heads provided J ® Limiting body dimensions besrd on Gros (limiting) dimenaom based on Legend screen, indicoter cove 
am tht ovghaut: one removal tool, Sth® user for reaching teat ponte: 95th (StWd users FIG 25.4167. cannot be interchanged. 
FAK, 25th. © Whole body acces FIG 4.8.1. Similarty shaped items with diffe 


FG ent function hove standard orient 
tion throughout; easily indentifie 
Jat interchangecd le. 


° ables are lon) enangh to oliow 
fee tng cert to be Checked con. 
vetnee tty of entensmn cables pro- 


+ Nunanterchangeable connectors fer 
different use. Sensitive odjpetment points hove o ok ore, finger veces: 
IBLE. 


tteeg) wp rier His 
+ Cotter heya: fit, lorge head. hand, arm rest nearby if vibration 
pen i F Rect: quiar (round (lovol)) hatch 


TRIG IAL. 
teowpetcce 5 hereent wile f. > Size, shape coded pint avoid mis- ff present during adjustment. 
tly equicnedt aoe Vie treat stag size, shepe coded matehe HH SME Cabtes cre long enaugh to check unit I dimen iona: FIG 8.8.1 (0" digh P* Positive, negative buttery ferming 
che, PRIS y Hit, atonbirdized sa bres f. Connectors ore physically differenti in pie (172 ™ are dafferent sizes. 
shifter un content ase mot inter- when lines carry different fluids. Graces hold hinged assys in working Sty nv forge enough te be handled 
with glo es. 


rare Ht S45 


Position. 
- Test equipment tits the hand er hos 


Randle, hand suppor t. 


Requrem:-", 1 se, work within 
access determines opening size, 
Clothed arctic vaert FIG 25.A.A, 
© Botts requiring high torque have on Colitration, adwetment controis Structural members de not prevent Blind screwdriver odjvetments he 
externat-griphead. with limited motion hove mecha access te components. mechanical qui 
* fasteners, plugs require ane turn ical steps te prevent danege. Repioceable items ere mot placed in Sensitive adjustments: guarded: he 
mus to tighten, loosen, Access te unit maintained by one @ manner which makes them diffi- suppor? provided. 
* Over 10 {1,-1b. torque use external- tec teician dows not require removal cull to remove. Weighted limits for one man ti 
wr ipheak below 10 f1.-ib, use inter- [ef one maintained by another. Smal covers hinge ot bottem, epen {FIG 16.C.1; if shape is conventer 
|, @nternal ar cemnbo griphwods. Rollowt recks do not silt CG to dom. hondies provided, {lift is # 
« Quick d@acewmect, wap action, extent thet console topples. Cover tatch requires positive force repeated, item is net carried, 
feleote, fast: up to ane full tuen Stands, casters (wheels, heist-Hft- te apery, is withen capability of Sth% 
tes frequent, critical ute, ing) is provided ter equipment en- veer: FIG 6C.1. 
+ Tighten Cw tonsen CCW, Coeding 30 t (90 bh. Caps tighten CW, beoeen CCW. 
One man can lift cover. 


Aubhees, brackets don't intertere 


+ De neamett te 
Cabtes ate wie, shupe coded for 
NO 


+ feret @peruten ef commen tools 
vised te feghter, lopsen 
+ Sapien CW; luogen CCW, 


ateroor IS 2 a It 


Ott AF ee 
oF fave to Ltt wtt 
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FIG 10.0.2. 
Unite thet are pulled out of items 
mounted en retieut re 's, lide 


hinges. 

Seempte indicetor lights heve chee 
once for easy bulb replocemer.:. 
Large ports do not prevent orcess 
other parts, 


Adequate storage provided in pert. 
able test equipment cose, lit te 
Contain lends, probes, spores, menu- 


© rant (iit ing) dimensians based on 
Plt & (StS) aperatue’s Nand, orm 
5G 2s.9e-d. 


Actapiite ghee provided to honde 
1 Ges, Tres, hows, 
- | onan betwen cates & con 


ot fee's Nt vn. 
on gare: Vinay 


sh frumt gare oe ps 

wth ereert went trader Pemm,  « * Auequute wace avaiable te gr teats. 

ASB oh yee Pte in, tere cree toes epee. Connectors femnty, PT. Large parts ere net maunted te dery Check, adpstrnent, teat pown’sy ct 
‘acceas to sraiier ones. Alloworne ig made for gleved hand I nections labeis are accessbie duti 


* Adequute spere to vee canweter 
in externally tecated access, maintenance. 


fee ee ae mirage ER Mm htend, 


hey satel me, 

ee bee ten. wrench, Suftcient space provided fer test 

BOG WDE A + Ovstrar tions to use are rernovebdte, eqrpment, toel vee withet dilfi- Open cavers do nat interfere with Enough cleorance is provided te 1 
- Connectors are eparated by 0./5* culty, watard contrets, displays. plore ports witha? contacting ty 


och 


shee Reaey Ctr s, 
meet. 
tepeerptene: FM, 


(1.257) tf weed with bere igieved) §- Senstive adjustment points, quorded 
; diaterbence. 


fingers, 
+ Meunting 


holes, 
* Connectors visible, ercessble, 


xrews have cleeronce 


seen hed qe. 


9) Kaas wide let tne onda, inter- 


ees . 
whwen te STD ville; te valved, Veni @fc. + Connectors eouty reached by veer in 
o Snsme, tom, point ere eharent teh bulty, restrictive clethng. Test, edwatrrent, check point end . és toedily visible. 
103 wutves, primates clean euis, flew. 9 - Lomela, codes vinble m comected, cables, connectors, lebets are ecces- i ‘ i Reference scotes visibie, 
thats clrun evts, trench lnm, ot unconner ted state, sible, vieble Guring mantenenca Cewpanents visible trem main 
intervals A chere line gems they] - Cony views! ercess is provided fer Positive indication of apen fuse. Rance nesition. 
aul, Peuee | Starting threes, pone. - ‘ iheintenance paints contrast w 
Lone, Now, «able color contrasts §- hs ceturs are reedily sectienmele background, 
wilt, Lan bared learn q@ach ether wuter ore g or iseoen ti nticoten te tu 
slity of ignied ~orparete 


+ Rune of  anneetien, Gerennection 


thang! Lgnting, 
10 ven. Comparents while epureter performs 


Foutty equipment 1 cently detect 
qth remeved, repaired vs 
She. ed ports, modules. 

© Deticete parte are protected, 


Access provided if frequent main- 


© Pardes of wqurte, evtputs ere muni 
pogo by q@enqneg functeene 
© bien are rmtwble, viable. 


ard nee erent 
” Darn Sosy 


eRe 

OF mae an nag ue. To leempde, beagle, herd enter 

ro. serve reer le ter handing. Lewes replacecte with power on 

erewent tors? te E* Citi ure noh pincted by dary Critical, tow MIBF parts ere 

Her temas toys enphert ar, weed as bumnavalda; mast accetedin. 
Commen hand teate ter {inid unity 


feet, ton eter repeutediy. 

© Cie rowted wu hehee ere pre- 
ton toed hy Qunrrerente, OFC. 

+ Protects Cm COverm manrte are 
enbOe an neceemry. 


Grasp qrees on canted wits, 


tere tent circuits neerperctod, 

+ Larp repiecenent is peasbie with 
power on, trem punct trent, 

Test equeprrant is net everty com 
ples, difficuh te ves. 


1 arts wet 
Svternal cantreis located noe ret 
ta, high welts, ether hare 

tlectrcel hendhetd too hove 3. a = 
wire pewet aith gqreund or are dm prety pre Mpncll nivineen! 
fet over > Sappte item. 


bie inestated, 
Enpeerd us tares of otecwicel hand- Units con be eccorard without ¢ 


etd tents are nencenderting 
crite” te mecheuce tunetion, per- 


| eves igh, 2 

saree safety. ‘entects, terminals ere shictied Fuel serrice equiprent hee @ 

* Une captive type dnt covers where with witeble pretertive mwanie te matic dvielt device, 
fecetsory. prevent eccidental contert. 

+ Cops, meerts, covers, cous, siete - Internat centrale located nea han- 
Previded where necessary, ards are dicided, beled. 

Test points permanentty tabeted, 

cote coded, 


© Remevel of plug, connector dent net 
eupete hot jeats. 

* Plug of ene veltoge rating cornet be 
weerted inte the recepterte ef 
qnather voltage rating, 

© Alt hat center ty ore wechott, 

* internal-~gigheek anly vse ehen 


fy, eee ty 
Ate VAG t 
etre Rd 
wiih tone 
we FHSS, 
entend afietziakl 

ey tew free: 
aida Katina 


. Vg. qauded if tong overt 
UAE At nenied’. 

+ High prevene tenes have retenang 
shan athe he te ine ond smarce, 
Auten antutle on fuet wrvice 
AAnument bh) prevent ewerttow, spdl- 
bow, 
thn ten eteg rented away tram 

hows emer veg! ye thanenatete (heute, 


te Led 


Cover epening mathed ig ebvamn ot 
inateuctions ere Geplayed on atte 


© ge csebe heseulue «oni 


Catley btel-t in te atech epep- [ * Rerepterivns marked a te veltage, ; 

190 tye rete tee they hetereg, Operating imatrections fer pur tubte ot cover. Lube puints tabeied os te 
8 Lee be tet iy te frm ten, dee Sest equipment of fined te writ, led or Accesare ere tabeted with warning frequency, 

free tree, bareme dh (ee 6. EPC, Corgner brent, sgn edveriieng of harerds wittun, Hema enceeding ene man 144 tate 
© WS tegen ern ute Se the fone, © Pag, tx eptartos Nove stripes, or-9° Catbretion reminder inched with prev asiers needed mth weight, brutetian 
oat tan, tewnt: rows, ott te show efiqning pn pasi test meteuctions. Lees indcete function of wits 7° Hoist. jack, fift tae CG t 

hers, Contacts, termmnate, ett ever SOOV ovtund enc eure, ercese. step weight: inbeted 
bebe tne. * Replaccubte ters coded, keyed, 


( ebets, imatrections ore prapesty eci- 


ete ciearty 


ferent sore nee OF coer fone, « Mewes of connection ahrvieus. 
Ft aw cede Kseretalt (Cmapae@) codes Num-ctewtard aperating direction w§- Heterence sole 1: provided beg com ented when cover, can, dor is ]* f uses labeled, rated 
Pare TPAD AS cleety marked, trad cortpes tered. sania © Battery termawis murted “5, *.* 
Lancia indicate haw service equip. 1° Haver de coraps unuly plcardrd 


A wrote chech shows when equip- 


{hewepre on wustt.nge shir etek, 
ment 10 ad af cobbreten. 


Ct Po a ee ee * Camp areus utenti fied. 


went is orented, connected, 


+ Phe rocepterte identification FIC, 


Hocizentol push, pull force tienl - 


eye 


TEST FUNCTION —— 


OBJECTIVE: Evaluate the item under test for 
its capacity to be effectively and sofely trons. 
ported, unciuding any special preparations neces- 
sary for loading and unloading. The HFE subtest 


I 
“ should consider evaluation of user performance i 
wt ond safety for these functions under conditions i 
ne oo representative of those expected in octual use. 
ah OR 
“ “eae§ 
PREPARE FOR TRANSPORT 
1a 
‘ 
PLACE IN TRANSIT CONFIGURATION PACKAGE tory 
PURPOSE: Travel configurations ore of PURPOSE: fEvatucte the test item for PURPC 
two types. One type is o combat ready ease of packaging including disassembly, [i betwee 
‘9 status that will allow the item to be futly Preparation for pockaging, insertion ond carrier. 
utilized immediately on off-loading, as securing in the package. (Pockoge here JB sign of 
with combat vehicles. The other is a refers to boxes, cartons, canvas and is corm 
routine shipping status, which may in- plastic covers ana cases, ond other con- ff lifted, 
volve disassembly, folding, collapsing, or tainers or covers for the test item.) planes, 
covering of components; coating or fill- the ite 
ing with preservative; and removal or 
Mm securing of loose ports. (Airdrop is a (The T. 
special case of the former type.) Evalu- Factor: 
ate the test item for either of both of and To 
the travel configurations, depending on found i 
the military characteristics specified for Ad 
it. . 
" MAN/ITEM TASKS MAN/ITEM TASKS MAN/E 
Position/lock movable components. Oisossernble item elements. Attach 
Points + 
Remove/secure loose/projecting compo- Odtain/construct package. 
nents, Engoge 
le Ineert item into porkage. mB ponent: 
Apply geotective covering. 
insert shock proofing materiel. Emploc 
Remove expend je liquids. slings/< 
Anchor item. 
Connest/remove auxiliary equipment Attach 
(fording/winterizing kits). Close package. ing/rott 
Add preservotives. Apoty tabeling ‘ 


Test Item 
Components § 
HUMAN FACTORS e 
ONS IDERATICNS 3 
a, LOCATION & 
° ARRANGE MENT 
B. SIZE & SHAPE 


c, DIRECTION 
* & FORCE 


OD. CLEARANCE 
E, VISIBILITY 


G. SAFETY 


¥. OPERATING 
* PROCF DURES 


ronmond oo » 


we 


item under test for The conditions applicable to this class include: 
sty and safely trans- 
t preparations neces- 1. User conditions - body size, clothing, and number of users; 


Eee eT eich, 2. Environmental conditions - weather, climate, terrain and ithwnination tevetss 
ore under conditions 3. Qperstional conditions - use conditions (type of preparc*ion, dissmscrbty, 


seted in actual use. 


est item for 
disassembly, 


pockaging for traraport) and time criticol operations (combat ready, oir drap). 


LOAD/UNLOAD 


ORIVE/TOW/UIFT 


ONTO/INTO/OUT OF CARRIER IMMOBILIZE ITEM PREPARE FOR USE 


PURPOSE: Evaluate the test item and 
package for ease of tasks required for 
preparation for use under normal (rear 
echelon) conditions os weil os under 
combat tecticol constraints of time and 
defensive or offensive activity. 


PURPOSE: Evaluate the item for loco 
tion and usability of tie-down points 
insofar os they relate to stondord tie- 
down points in carriers. 


PURPOSE: Evaluate the relationship 
between the test iter und standard 
carriers, to determine whether the de- 
sign of the test item and/or its pockaging 
is compatible with driving, being towed, 
lifted, pushed or pulled into of onto 
planes, ships, trucks, railrood cers and 
the item's subsequent removal. 


(The Test Item Camponents and Human 
Factors Considerations for the Driving 
and Towing tosk ore the some as will de 
found in Operability | A, | C, and fl 
A?) 


MAN/ITEM TASKS 
Secure ties to item. 
Secure ties to carrier, 


Increase/decrease tension of ties during 
or after initial task. 


Check out tie-downs during tronsit to 
verify connection/tension. 


Check wheets/lock tracks. 


MAN/ITEM TASKS 


Attuch/remove hooks/cables. to lifting 
Points on item or package. 


Engage itern with materiet handling com- 
ponents (forks), 


Emploce item onfin pallets/corgo nets/ 
slings/other lifting and loading devices. 


Attach itern where required-lifting/slid- 
ing/ralling iter to do sa. 


inatoli/set up/distribute iten. 


a A cater enolate CA ainy. capinabaain ascii 


othe 
COMPDUEN ES 


PACT ORS 


oN ony 


MANUALS, MARKINGS 


Provide technical guidance in the 


foe of written maternal, schematics 
diograms, Hlustrations and instruction 
pilates. 


Make operutor aware of hazards. 
Give special guidance of instruc- 


tions. 


3B PASI Rs, Conn 


214 0% 


Reservoir fi 


1 7 PAUEALING. 


Components used for packaging, 


1G rRALING LemeNtS , 


Securing devices used to assemble, Components which control the aper- 
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The povtioning af a compeorat anit 
affects the ubslity of the iperatoer to 
fea hk, werute on memputute ity in 


focation of openings (acces 

weriut dad operation, loca 
feo of components ficnobs, levers, 
eto) os wells ity relationstup to 
Other Components. 


B CAE SEALY 


The mvaecenueny ane or munimum di- 
mens Of Conocents that are 
ted for cdleaeate rage use, ine 
staking the effects of uathropomet- 
fo ond wee! ctottung (aretic, 
BEC) Consuferations, ond the shape 
and contour af Gandles, kaobs and 
other coetrol. to enhance tom the 
iitentif cation unt use of the compa. 


seedy 


COME Hog bones 


The cnuvenent and oe force required 
Lo operate on generally mumpulate a 
origerent Shomdie, control, bisten. 
ee tO wth ringias:y on the dite. 
Ponoof ator Conrespending fa the 
feotay, Com poornt, estul ier reac. 
toon tw ne tee iy well as 
the mins any steength cequieed. 


Tie dete) ce sureommaing 


Peer r at aN dios the quer. 
ae te Dr re ined on bans, 
Pe ene et adh vines as a 
Preto ab tor cmeunt af bedty 

vied Cok bosers, ary lori, 
et teh where cg per grates, well 
Sh ne te en elma yey suet ay 
Paved, Gemty, belied, prater tive 


E ATTY 


Tete eye teat a enenpanent that 
‘s aitity 
tryed dearty, uw tuding feraton, 
re Soe euler, contrast, treld of 
cui stone, refer tance, 
Diep ot, 


NTN te To The qeceeaty 


F Ve COROT 


ects of oO conmponent that 
TOUS tyeratonal vtutus bes 
fare, Sri med alters ye, ay well os 
The meinteouee ot an uremptoble 
Poy PONENT IN the enarkspure aredh 
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The 


vets af a comnpanent that 
fnjune to the oeratoe of 
ther peroneel iw tatew preventas 
“eee aspects tue bad weather of 
Foamed visibility, ae cental com 
fet with efectricat, tenperntore, 
eer cal palabod and preswiria- 
tran Laver fh, ant danger te suht and 
hearin, partic ulucly uneer the cane 
toe of alee or battle stress. 
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H Ot CATING PROCE IN HUES 


erratoanal and situematiooal 
Tulfo tang of caraway maa 

sr toe rae e uy Femnd i ernprnent 
Seung waeoues os well ar job ads, 
Heeb aty tenn beats Trouble 
oetecp opiates owwt re peng stenwnads. 
toe te the safety 
CAPR EO wen uur Die Con peornty. 
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Conteols, displays, etc are clearly, 
appropriotely labeled except where 
use is obvious. 

Labels ploced on of near items they 
identify. 

Do not cover other informotion, 
Label is not behind control. 

Lahel location consistent, 

10 labels not obscured by com- 
Ponents; on Flattest surface; on main 
chassis; min coveroge by grime; not 
easily removed. 


Charucter height determined by dis- 
tance read, luminance: FIG 1.B.1. 
Grovp label characters larger than 
those of controls, displeys which are 
larger than control, disptay pasition 
characters: each by 25% min. 
Letter, numeral styles: FIG 1.8.2-4. 
teight:width rato 33; "4" is 1 
stroke width wider; "M" & “W" hiw = 
5:4; "I" & "1" are 1 stroke width, 
Stroke width for block (white) char- 
octers on tight (black) backaround: 
1/6 (1/7-1/8} of height. 


Spacing between characters (words) 
one stroke (charucter) width min. 
Line spacings: 8 chorocter height. 
Counter numeral b:w ratio = tt 
lexcupt 1}; separation = & to h w. 
Optical projection: all caps, stroke 
width 1/6 to 1/8 hy exceeds 15 
minutes visual angle. 

Thumbwheel numeral hiw ratio = 
3:2; bh = &"%; stroke width internally 
(externatly) iftuminated = Ort (5:4). 
Abbreviations ali caps, no periods. 
Extended copy uses lower cose. 
Label characterisiics determined by 
illumination level, color. 

Lubely eaadly, uccutately read at 
Operational reuing distance, vibrue 
tian, lyht levets, environments, 
Labels ore sharp with high or color 
contrast. 

With illumination above | f1-C: black 
letters, light background, 

Dark odaptation: letters visible, do 
Not interfere with night vision. 
Chart reading: FIC 8.3. 


Labet characteristics: accuracy re- 
quired; tine available; distance; 
light fevel, color; criticality of func- 
tion; consistency of design. 

Labels on production equioment are 
es durable as the equipment. 

Labels for prototype equipment eos- 
ily affixed, altered, removed. 

Labets not covered by other units 
Ror obscured by grease, dirt. 
Markings, fogs ore os permonent, 
washahle a3 equipment. 

Romnen numerals avoided, 

Vertical fobels used aniv when labels 
Gre ant critical for personne safety, 
performance. 

flectricol receptocies marked with 
voltage, phase, frequency, 

Pipe, hose, tube tines clearly labeled 
as to contents, pressure, temper- 
ature, hazurds, 

Wuening placords ilkuminated. 
Placards adjecent to hazards. 


Abbreviations ore <tondard (MIL- 
SI1D-12); new OK if obvious, 

Trade nomes, irrelevant info du not 
uppers on fabebng. 

Cobels concise; min redundancy. 
Abstract symbol only if meoningtot 
Words forniliar to user. 

hard qrasp areas identified. 

Printed info directly useable; min of 
decoding, interpolation. 


package or hotd an iter in place. ation of the item storage and tranaportatron. bubricontsa, hyd 
Catches, hooks, screws, bolls, nuts, Inchates triggers, fuses, cranks, etc. Castons, packing cases, boxes, bogs, J vids, air, gasse 

latches ~ both quick release and too! Does not include controls os such, and covers tha? are not part of the Filters for th 

operated, although there is some overlap. item but ore used for tramport. Includes vue 
includes fostener ond connector a Corrying cases and storage boxes | modules and lo 

ligament and lorking devices sich os specificaily designed for the item, or 

fock pins, sofety wires, pins, nuts, multiples of the item, ond are par! of 

electrical plugs, and fittings. the item conf:guration, 

* if is impossible to insert a wrong] - Tiedown points occessible before, * Cases ft from units rather than} * Don't need tr 
plug into a receptacie. during and after transit. wnits lift Irom cones. © Reploceabie 

* Plugs, receptactes have aligning pins | - Tiedown, handling points allow free] - infiornmables stowed away from en- without spp 
for insertion. possoge of tine, cable, houk.. ques, generators, exhoust pipes. by accessible 

* Aligning pin extends beyond plug] - Components easity, safely accessible | - For cross country ops: items secured | * Fuses easily 
elec tricot pins. without moving others. in stowage boxes or restrained by 1° Vehicte drair 

* Plugs, receptacles arranged 30 align- straps, brackets. distributers, 
Ing pins are oriented in the some = Stowage ovailabie fort individual balts, efc or 
relative position, weapons, small-arms ammo, rations, fiery replace 

+ Comectors placed so that spillage helmets, etc. * All tire volw 


does not couse damage. 
+ Fastener, connector operating ports 
ore easily accessibie, 


® Identical screw, bolt heads provided - Stowed items accessible by 5-95th® | * Similorty sh 
throughout: one removal tool. personnel: FIG 25.8.t-7, ent function 
- Fastener heads large enough to be tion through 
grasped, handied. not intercha: 
+ Non-interchangeable connectors for © Positive, nev 
different use. ore difterent 
- Cotter keys: snug fit, large heed. - Rodiator fil 
- Size, shape coded pins avoid mis- occept filler 
matcht FIG 13.4.1. 
- Connectors ore physically different 
when lines corry different fluids. 
* Bolts requiring high torque have on J * One-man lift valvess FIG (ACI. + Missile rack fatches: quick retease; fF ® Blind screw 
external-griphead, * Push, pull forces: FIG 18.C.2. 12 b force max. mechanical + 
* Fasteners, plugs require one turn [© Two-man lilt values ore twice ane- ® Sensitive ad, 
max to tighten, loosen, man only ifs item configuration can- support prov 
* Over 10 ft.-Ib. torque use external- | venient; neither man exceeds one © Weighted 1i: 
griphead; below 10 ft,-Ib. ute inter- mon limit, FIG 1&.C.15 
nal, external or combo gripheads. + Knobs preferred over screwdriver handies ore 
Quick disconeect, snap action, J for frequent adjustment. repeated, itt 
relecse, twist: up to one full turn © Horizontal ; 
oF frequent, criticol use, FIG 14.C.2. 
= Tighten CW; loosen CCW. ~ Units that a 
mounted or 
hinges, 
“yroes “imiting) dimensions based on Compotible with handwear used. * Cases ave enough larger than units | * Simple indic 
9 ith'ty (54h'%) operator's hond, arm: #- Full band, tool clearence at ofl they cover to prevent dumoge when ance for eas 
FIG 25.1.4-5, fastening points. case is rernoved, replaced, * Large purts 
* Adequate space available ta grasp J- Moving components have 2° hand §- Tight fitting stow ge avoided. other ports. 
connectors firmly, clearance throughout range. + Containers allow for full hond, fin- f* Check, odju: 
* Adequate spare fo use connector ger cleorance when using opening nector.; lob 
wrench, tool. maintenance 
- Ovstruc tions to use are removable. + Gloved hand clearance providedck | * Enough clea 
+ Connectors are separated by 0,75" FC 73.3.5. Ploce ports 
1.25") at used with bare (gloved) ~ Vertical mounted missites erceeding | ords. 
fingers. 40 fa hove floor retainer with e | - Fill points, 
= Mounting screws have clearance neugh clearance for 9Sth% hand. % user in ret 
holes. 
* Connectors visible, accessible. + Tiedown points visible for checking. J * #1 is ebvious when a cover is in place | Timing mort 
- Connectors easily reached by user ir. J- Blind teed of hooks, cables avoided. but not secured. dicotors om 
bulky, estrictive clothing, - Tie down, handting point emphasized f- Identification of package contents | reodily visib 
+ Labels, codes visible in connected, by contrasting cotur, babel. cleorty visible. * Reference s 
uncontested state. + Lignted indi 
‘ ment redund 


Easy vwsual access is provided for 
Btorting threads, pans, 

1D colors ore readily discriminabie 
from each ather under real opera: 
tional lighting. 


Number, type: minimum commensy- 1 * Hoist points provided for mechanical J * Guides, tracks, stops are used tof * Foulty equi¢ 


rate with stress, bonding reqmts. lifting. facilitate handling, quickly rer 
* Captive fasteners u td where: drop- [- Spucial tools for handling, tie-down f- Accessibility of stowed equipment stonderd por 
ping them creates nazar Covers ore avoided, cetlects its function, use. * Delicate par 
need frequent removal. > Fuity apen, closed state obvious. * Lames repia 
* Bolts have min number of turna, - Stewage boxes are port of vehicle, f * Common har 
* Only standord tools ore used. rather than at tochments, * Caride pina, + 
* Adapters for pin connectors can be + Missiles easily stowed in rocks, drawers, he 
hand tightened, Gid rer vol, 
* Munitions tie-down facilities easily © Tem foiturer 
instotled, removed. * Remote har 
+ Fasteners used outside ore operable ble; have qu 
under all environ: atal conditions. fasteners, fe 
* Removal of plug, connector does not ff. * Internal-gripheaa:  oniy use when f° Edges, comers on covers, cases are | * Internal con! 
expose hot leads, criticat to mechanical function, per- ff founded, otherwise finished to pre- [ing ports, tv 
~ Plug of one voltage rating comot he J sonnel safety. vent personnel injury. ore shielded. 
laserted into the receptacle of J- Mondies, ltt points distributed * Rollout rack 


another voltage rating. eventy about the CG. 


* All hot contoc ts are sockets, - Lift, tie down pomts are locoted 
* Use captive type dust covers where away from fuel lines, hat fines, get from he 
necessary, - Projections, edges, corners around tricity, chert 
- Cops, inserts, covers, cases, shields te down or Itt pownts are rounded, © Fuet service 
Provided where necessory. padded, or eliminuted. matic shutof 
© External par 
- Prerswized 


© Ports, comp 
bhes meanew 

* Lube points 
frequency. 

4 Hems exceec 
with werghr, 


© Orientation of a unit within its cose 
és otrwiows or labeled. 

> Labels, morkings tell how to oprn, 
femnove, position covers, coses, 

- Labels worn of havords, dangers 

witten cose. 


Receptocies morked os to ‘oltage, 

phase, frequency. 

* Connecting plugs, receptocies iden- 
tified by color, size. 

© Plugs, receptacles hove stripes, or- 

rows, efc to show oligrung pin posi- 


CG, weight of equpment marked, 

where applicable. 

* Weight capacity indicated en af! 
lilting equipment. 

© Sark, host points labeled. 

© lems exceeding one-man lift vole, 


tions. lateled os Io weight, litt limmtation, J - Stowage locations lub=ted. * Hot, jack, 
+ Monner of connection abvieus, - Ais dropped iter have quct re- Step; wet 
+ Non-starmtord operating crection is | tease capability. * Replaceable 
clearly marked. + Diogrammed instructions accempany © Fuses tabeler 
+ Plug, cer eptacie identification: FIG item ta provide for adequate tie * Battery tern 
iB. down, * Hozords on 

. 


Grasp oreas 


QA Ac AME nTENS 


Heservois {i points end droins for 
hae xcnts, hydrevic fhvids, ether liq- 
unk, air, Qusses, etc. 

Filters lor tust, oil, air. 
inctsdes vacuen tubes, elec irenic 
modules ond low MIBF parts. 


© unils rather than | * Der’t need to dissssernble te hie, 
et * Replaceable units: remom “open” 
awed away trom en- | without supports well laid ovti rendi- 
ty exhaus? Does. ty accemble. 

y ope: items secured [ * fuses easily eccensibie. 

es oF restrained by | > Vehicle drain volves, fuei/eil filters, 
: distributers, fuel injectors, fen 
ble fort individual Dalley enc. erecaccmemte: (ar ioapee- 
orm cena, rations, 


ian, replacement, 
. ay tive wolves accepsibie, . - 


* Similarty shaped items with differ- 


, SB.t-7, ent function have etna > eign 
tian the ts omni 
me letincnnomedie OMiL-STO- 6672) 
* Positive, negative hettery terminats 
ore different sizes. * User-Computer interfece 
+ Radiator tilt aech tergn enaugh te Oate (all.-STO- 16720) : 
G) ba except filler. 
“oli = Guidance Dote 
-. UML-HOGK-759, Etc) 
ia hess quick release; ® Blind screwdriver edjyetmanta have 
r mechanical guides, 
; 3 ® Sensitive odjusimente: guarded, hand 
support provided. : 
« * Weighted limits fer ene oan lifts 
FIG 14.C.ts if shepe is 
N 
‘ FIG 10.C.2. NS vA 
fs > Units thet are pulled at of item are 5 7 
a3 mounted en rethest reche, sitdes, / 
0 be ferger tran units 1° Simple indiceter lights have clear / 
svent damage when once for easy bib replacement. 
b reploced. 2 Limge Oat #8. Ge sat prevent excess te 
= other parts, 
} for full hand, fine ]* Check, adjustment, test pointe cen 
rt hen wing apening nectorss labels ere eccomble daring 
rruintenance. 
E a” carence Proved: §* | nough clearence is provided te re we 
H i ae plore parts witheut contacting hee- fiuse 4 
a, P retainer with e Fill’ paints, drone reachable Sy Sih ae 
ww 9StH% Mond. % veer restrictive, clothing, . 
Le, @ cover is in place 
: \$ packaye contents 
» 
iy 
ma 
-¢ 
R.: 
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© Faulty eavigrnant is easily detected, 
quickly remeved, repaired using 
tiandard parte, readeles, 

* Deticate parts ere protected. 


ae. 
ues state chwiows. ® Lomos replaceable with sewer an, 
ra * part of vehicte, © Commun hand tests fur field unite, 
"as nerds, 
wed in corks, 
w 
\) ‘ 


ble; howe quick discammects, captive 

foateners, feedback. 

© internal centrots lecated near retet- 
ing parts, high volts, ether harerds 
are diekied. 

* Holtevt racks: stops provider CG 

does rat over svil?, tagple iter, 


valve, 

© Ports, component, Cirevity, aun 
Dhes mranengiulty boketed. 

* Lube points tabeted ap te type, 
freqparncy. 

© fteens carreding ane wan Uf? labeled fas 

wth wenght, lirmmtation, 

© thant, puke, htt poumtny CCE See 

siege; weepht: lubeted 
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OBJECTIVE: Evaluate the item under test The conditions opnlcabie fo inise 
for its capacity to be effectively and safeas 

carried or utilized by appropriate per 
nel. The KEE subtest snould consider 2 
evaluation of user performance ard satety ‘ 
for these functions under conditions repre 3. 6 
sentative of those expected in actual use. pression, Blac 


body size and ck 


5s > weathe 


Time on 


en cove ee en ae ent 


Fes CEEOL TES 


DON/DOFF WEAR CARY ITEM ; PLREURM 


PURPOS%: Evaluate the design of the PURPOSE: Evaluate the item for ability PURPOSE: 
test item for ease, safety, and comfort of users to effectiveiy, safely, and com- of user 
as it is worn by the individual soldier. fortobly corsy it during routine, non- fo gency combat 
combat aoerctions, including walking, | or wearing tt 


PURPOSE: Evaluate the design of the 
test item for ease of mounting on or 
attaching to the body, for covering the 
body, or for attaching to other body 
invunted cormponents, ard for the ease of 
removing or taking it off. 


mountinn/dismounting vehicles, climt nanrpal — corne 
stairs ond ladders. These include 
crawling, ju 
throwimy gre 
foray: woter 
onwtaches, cig¢ 
defense posit 
throsgh ouneled 
entrenching te 
evaluated ins 
given under Mh 
Combat Funct 
would be evaly 


ty. 
MAN/ITEM TASKS MAN/ITEM TASKS MAN/ITEM TASKS MAR/ITEM TA 
Put on/take eff shirt/gloves/-oots/trou- Use headwear. Carry item on back/body (no hands). Fasten item s 


sers/protective clothing. flepping/intert 


Use handwear. Adjust carrying elements (strops/ hold- 
Button/snap/tie clothing. ers). & Discard item 
; Use footwear. vegetotion/par 
Attach/emplace toad into/onto pack/load Carry item in one/both hands. 
carrier/currying case. Wear clothing, Disconnect/ra 
Carry item by une or more men. ting is a proble 
Huckle straps/snap catches/oterwise ot - Wear personal equipment items (back- 
tach portable gear ‘eo bdedy/cartridge pock/cartridge belt/etc.) Carry iten 
belt/pock harness, comtot tasks, 
Efiminate roi 
relative to the 
j Cover/madify 
i fo insure cam 
. 
} 
Serre Hv etitstndie 5 yaltdientnanin ceteen 4 7 alu nes 5 she Tae 
Tes tem Lous : boos Cero gt 
Components Corrying Sleeping | Carrying | Herd- Heads | Hand: 
HUMAN FACTORS Clothing] Devices | Hendles Geer Cevicrs Ylore of wear | wea 
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PORTABILITY/USABILITY 


The conditions applicable to this class include: 


I. User conditions - body size and clothing; 
2 Environmentat conétions - weather, terrain, climate (desert, arctic, swamp); 


5 Qperational conditions - time critical uperctions (emergency use, removal), combat 
Conditions (noise suppression, blackout, NAC) and use conditions (duration of use). 


item for ability 
HWely, and com- 

routine, nun- 
uding waikina, 
vicles, climbing 


v0 hands). 
(straps/ hold- 


ds. 
ren. 


UTILIZE ITEM 


PERFORM COMBAT FUNCTIONS 


PURPOSE: Evaluate the item for ability 
of user to perform required tasks easily, 
safely, ond reliably. This task refers 
only to those items that have a function 
other than carrying loads, and includes 
gas masks, goggies, life preserver, en- 
trenching tool, and flashlight. (For 
operability of field radios and detection 
systems, see Operability IVC.) 


PURPOSE: Evaluate the test item for 
ease of preparation for use, including 
minor assembly or connection, field level 
alignment or adjustment, gaining occess 
to operating components, uncovering, 
cleaning of connecting optical compo~ 
nents, and other tasks required for final 
Preporation of an item for use. 


PURPOSE: Evaluate the item for ability 
of user to perform routine and contin~ — 
gency combat type tasks while carrying 
of wearing it in conjunction with the 
normal complement of combot gear. 
‘These inctude, but are not timited to, 
crawling, jumping, firing weapons, 
throwing grenades, running, wading 
through water, climbing over and under 
obstacles, digging or otherwise preparing 
defense positions, and brecking trail 
through underbrush. The use of an 
entrenching tool, for example , would be 
evaluated in occordonce with guidance 
given under "Utilize Item®. In “Perform 
Combot Functions"; an entrenching tool 
would be evaluated only for its portabili- 
ty. 


MAN/ITEM TASKS 
Put on/odjust item (goggies/life pre- 
server). : 


MAN/ITEM TASKS 
Open access flaps or covers. 
Remove item from case. , 

Connect components. 


Extend/fasten collapsibie/foiding com. 
Ponents. 


Manipulate adjustment controis. 
Verity aperational status. 
Clean/odjvst optics. 


MAN/ITEM TASKS 


Fasten item securely to body to prevent 
flapping/inter ference. 


Discard itern in emergency (snagged on 
vegetation/barbed wire). 


Disconnect/raive item for wading If wet- 
ting is a problem, 


Carry item while performing variove 
combot tosks. 


Eliminate noise sources caused by or 
telative to the item, 


Use itern 02 designed (dig/illuminate). 


Cov-mrlmodity visiblefreflecting surfaces 
to insure camoufloge. 


TAILED DESIGN. CONSIDERATIONS... - 


Combat 
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COMPOTE NS 


HUMATE RAC Tne 


The poutionny of a component as it 
affects the ual-ty uf the operator to 
reach, upersie of rmapulte if, i 
Choding lacation of apeciags (acces: 
$9), Gover of duor aperation, longs 
fon of carnponents (knobs, levers, 
etc) as well as its relationship fo 
other comqaments. 


Borie Seti 


Tre naecrern ancenn tance die 
menswons of coenponents that are 
reqnced fae adequate man use, 19 
ch ding the etter ts of avttropomer. 
ree wed tet fotting Care be, 
NAC) conser itions, and the shupe 
und contour of handttes, knobs and 
other controls to reshunee both the 
iffents fication gat ase of the + anno. 
nent. 


C beh cdur stoner 


The aavernent aretor ture mquired 
to apcrate ce generatle connpulate ¢ 
cor ment foandie, control, fasten- 
ery eb a tempt ass on the direcs 
bon of motion coc wonding to the 
Cosplay, carnponent, totul ttert reuc> 
Ton of standard prow tee ay well os 
the aoneriuns strength requicerdk 


Dae 


Tre enoostr tt pase sorrmting 
GQ COMBonent we hallows the oper 
dot ta perfor cequired acho, 
Bie adequane of weet varies as a 
funeton of the reset of beady 
ineotyen Gam ¢ Su, forse, 
er, amere unproprate, will 
aiw » fe Consederatiogs sock as 
Aloves, bets, helmets, peroter tive 
clothing, ete. 


| 


Those aspects of a compuvent that 
coutrQute to the uperutor’s ability 
To bee it clearly, in fading: bacation, 
sige, Shope, colar, comtrast, held of 
View, wiewirg atime, reflec tance, 
ord dluminatian, 


F USE CORDEIONS 


Those egrets of a amponent that 
note Ts apetutionat status bes 
ronan Coffee aw, as well as 
the oan acc eptatle 
Te eT Ot eed 


soey Lee 


G Sty 


iPoee yes te of a component rhuf 
CN Dee eure ta the aperator of 
OIneL peronoel ine baling preventa- 
See erty tor bad weather oF 
tee eg eh are otental con: 
fret et elatical fengerutuce, 
chemcal, rudiaton and pres gor 
POR itands, ow dyer ta met ond 
earn, butthestorie umder the con. 
shoes of ctert of battle sires, 


H CAT ATE iG ek E DURES 


Tre wert cel amt aformational 
Pape tote: bag on cnpraweng enon 
pertiringwe ay fend ia epnpment 
Hes ge hen handy oy well ay jab ada, 
shi sty, feeb rey feats, treedle- 
seat joces ot cepa ruocdls 
HTN Qe fa attention ta the safety 
Ape IS when oy) the compunents 


torm of written material, schematics, 
chogroms, iHustrations ord instruction 
plates. 


tions. 


eeee 


eae . 


yi - 


* Line spacings: 9 character height. 


© Chart reading: FIG Bib 2. 


23 vanceran 


inctudes wet/cold and arctic gioves 
and mittens as well as special purpose 
(anti-contact) gloves required for elec- 
trical of chemical protection, 


2 2 ADWEAK 

Includes hetmeti, fatigue and field 
caps, uniform hots and caps, head nets, 
N@C ond rain covers, safety heimets, 
artic hoods ond other special head 


gear. 


The special ar inherent devices used 
to qrosp, hold, grip of heft on item for 
lifting, neving, steadying or aiming. 

Handles, knabs, projections, straps, 
etc. 

Involves roughened of non-slip sur- 
foce when used for handling. 

Check also fcr the lock of nandies. 


Provide technical guidance in the 


Moke operator aware of hazards. 
Give special guidance of instruc- 


Handles, grasp areas are locoted 
relative to the UG, 

Hinged, fold-out handles have a stop 
positron; one hand operation, 

Two handles mun. of ane hondle/ 
grasp areu tar unis IU ibs, of nore. 
Handles located so that lifting is af 
mun distance Irom body. 

Lift points on large items ure equi 
distant from the CG. 


Controls, displays, etc are clearly, 
aporapriately fabeled except where 
vse +s obvious. 

Labels aloced on of near items they 
identity. 

Do not cover other information. 
Label is not behind control. 

Label location consistent. 

() label: mot obscured by com- 
ponents; on tlattest surfoce; on main 
chassis; min coverage b, grime; not 
easily removed. 


* Hondwear is sized for Sth-95th® 
personnel: FIG 25.8.5. 

Essential hondwear is sized for Ist- 
IFtn% personne, 

Cold weather wear fits snugly at 
wrist. 

+ Handwear is exible: supple for per- 
formance of combat tasks of alter- 
nat:ve protection is provided. 
Glove dimensions: FIG 23.8.1. 


Heudweor is sized for Sth-95th® 
personnel: FIG 25.8.6. 

* Essential, critscat heochvear is sized 
“tor ist-29th® personnel. 

+ Non-adjustd le heodweer: ii 

fitting liberal, allow for wear. 

Adjustments accommodate the fult 

of head sizes. 

Protective gear is forge (thin) e- 

now to fit over (under) helmet: 

hoods, mets, rain gear. 

Hetmet sizes: FIG 22.B.t-4. 


Bor, T-bor, j-dur, recessed handles: 
FIG 14.8.1. 

+ Hand shaped handie used on item 
corried frequentty or for long peri- 
ods, 


Chorocter height determined by dis- 
tance read, fuminonce: FIG 1.8.1. 
Group label characters larger than 
those of controls, displays which ore 
farger than control, display position 
characters: each by 25% min. 
Letter, mnerat styles: FIG 1.9.2-4. 
Heightiwidth ratio 5: is 1 
stroke width wider; “MM” & "W* hiw = 
5:4; "$A" are | stroke width, 
Stroke width for black (white) char- 
acters on light (block) bockground: 
1/6 (1/7-1/8) of hergnt. 


. 


t 


' 


Weight limits tor one man lifts FIC 
14,C.1; if shape is convenient, han- 
dies ore provided, lift is not re- 
peated, item is not corried 
Horizontat push, pull force limits: 
FIG 14,C.2, 

Handie, grosp orea force limits: FIG 
6.C.t. 

Two-mon lift vakes are twice one- 
moan tift only ifs item configuration 
convenient; neither mon exceeds 
one-man limit. 

Hoist bugs if itern over 150 tb, 
Handles hove af feast 2h" cleoronce 
from obstructions. 
Straps, buckles do not interfere with 
operation of item, 

Hoist kg has 6” min clearance a- 
round lifting eve. 


> Gloves, mittens ars large enough so 
fingers ore not cramped Hexibility 
of hond is not impaired 

Mittens allow oryh finger weapons 

use, without nee tin exposure. 


. 


- Combat heodgear fits secursty to 
Prevent tilting, knocking askew dur- 
ing strenuous action, 


+ Headgear cllows odequate vision, 
eating, drinking when in use. 


Spacing between characters (words): 
one stroke (character) width min, 


Counter cumerol hiw ratio = 1:1 
(except 1); separation Sto h w. 
Optical projection: all caps, stroke 
width 1/6 to 1/8 hy exceeds 15 
minutes visual angle. 

Thumbwheel numero! hiw ratio 
3:2; b= BY; stroke width internolty 
{externatty) itheminated = 10:1 (5:1). 
Abdbreviations all caps, no periods, 
Extended copy user lower case. 
Label characteristics determined by 
illumination level, color. 

Labets easily, occirately read at’ 
operutiunal reading distance, vwibra-- 
tian, light levels, enviranenentat 
cond trans. 

Lnhets ore shorp with high of color 
contest, 

With tlumemnation above | (t-C: black 
letters, light background. 

Dark adaptation: letters visible, do 
not interfere with mght vision. 


Bucktes, snaps hove dull finish: non- 
retiective. 

+ Headgror is readily odaptable to 
the appropriate camouflage net- 
ting, cover. 


+ Buckles, snaps have dull finish: m.r- 
reflective. 

Outside of hand weor, shell blend 
with stondord camoutloge. 


+ Hondies color coded to distinguish 
trom similor shaped stems. 

- Handles ure visible from the grasp- 

ing, lifting position. 


Wrist buckles odjustable with mit- 
ten, qlove on 

- Liner, internal foyer of mitten ex- 
Penduble or washable. 

+ Fasteners operate silently. 

+ Arii-contoct gloves provide protec- 
{ on, oflow manipulation. 

- .iscontoct glowes hove no or 

~ Woterprosfed items have venti letian 

capability. 

Arete mitten boners cllere che tuted 

work. 

- Snaggine, catching on ebjects is 
monirezed. 

+ Shp resistant peima, f ger wip area 

when required. 


- Straps easify reploced if worn, bre- 
ken; snaps used instead of rivets, 

= Adjustable units lock in place. 

- Insioe of face plote: fag resistant or 
easily opened, cleaned. 

+ Fasteners apen, close wlently. 

+ Heodgear aliows use of binoculors, 
falephones, aiming/firing weapons 
without removal, k. 2sening. 

- Headgear compatidie with hearing 

protection, other headwear carrpo- 

rents. 


+ Mondies also: quard against inad- 
vertent control operation; protect 
meter foce; used as support, stand, 
hanging or tacking device. 

- Pe-rovable, carried units provided 
witt handles, other suitable means 
for grasping, handling, cor ry ing. 

- Handles do cof intertere with apera- 

tng of maintaning item, 

C ried wtem will ride clear of legs 

of personne}, 

- Mandies, b9s, push Sars ure permo- 

nent parts of equipr.ent case. 

Mantlefyra surfaces are hot 

thermallyelec trically conduchve, 

Inectoted handles used un hor terns, 

» Ton-receted hondies do oat .nyure 

personnrt, ntangle —— clathing, 

Bornoge equiprnent, 

+ ckyes romkied; attaching screws 

cored. 

Hareigrips hove comti:p wefore, 


Lahol characteristu 3: orcuracy re- 
quired; time avnilaple; distance; 
teght level, color; criticality of func - 
ton; ronsistency of design, 

Labels on production equipment ore 
os durable as the equipment. 

Labels tor prototvpe equipment ens- 
tly affraed, altered, removed, 

Labels not covered by other units 
Nor abecured by grease, dirt. 
Markings, fogs are as permonent, 
washable a3 equipment, 

Roman numerals avoided, 

Vertical labels vied only when labels 
ore not criticat for persorwel safety, 
performance. 

Electrical ceceptoches marked with 
vullage, phase, frequency. 

Pipe, nose, tube lines clearly labeled 
a3 fo content, presmwe, temper- 
ature, hazards. 

Woersng plocards illuerunated. 

Plax ur ds adjacent to hazards. 


- Safety helmets shatterproof. 

- Headgear involving electrical eqap- 
nent it non-conductive. 

- Faceplates, evepieces shatterproof. 

+ Meadgeor dows not degrade hearwg, 
vision 

> Fasteners of bulky headgray quickty 
teleesed if avar mags. 


Items exceeding one men tift (FIC 

14.0.2) ore labeled with weight, hit 

fit. 

* For mechameat power lft hoist, ft 
Ponts, providert, inbeled. 

* bond grow areas identified, 

+ Hoist logs inarked "Uff Mere®, 


Abbreviations ore standard (MiL- 
$1D-12); new OK if obviars, 

Trade nomes, irtelevant info do not 
appear on tabeling. 

Labels concise; man redundancy. 
Adstract symbol only if meanngtut, 
Words fomibar te user. 

Hom gruwp arecne clan fed, 

Printed into chrectly useable; min of 
decoding, interpolation, 


Care of uw obvious, labeled or 
instruc hong snc haded, 


+ Care er uw cbvievs, tabeled or 
ine truc trons inchded. 


i 2 4 ice 


Inctudes  startond 


anteemine en yp be be 
waterproof and un te 
“satt” shoes (sreokers} 


Abo encom ises w 


and shoe and boot over 


Footwear is siced 
Personnel: FIG 25.1. 
Essential, critical te 
for ist-99th® pet son 
Clothed ground troug 
25.8.7. 

Qutside dimensions ¢ 
Consistent with sper 
lodders. 

Socks, stockings 
without wrinkles. 
Shoes, boots compe 
controls, 


Footwear size allow 
due to heat, load car 
Shor, boot fit im 
socks, combination ¢ 
be worn, 

Shoe, boot inserts ¢ 


ting. 


Eyelets, buckies, far 
finish: non-refiectiv 


Preservative, spew 
moteriols quickly, e 
Non-marking mate 
heels, soles. 

Clips, fasteners, buc 
silently, 

Combat footwear de 
to climb, crawl, rur 
combat tasks with 
shpping, pinchin, nm: 
Boots wre compote 


Electrically heated 
shock wea ¢, expect 
Soles of boots, shoe 
tant. 


Care of wie abvn 
me truc than ine hada, 


ta 


and arctic glazes 
at ap al prpase 
required for elec - 
ytec tion, 


1 for Sth-951h% 
45. 

rs sized for Ist- 
+ fits smuty af 
3 supple tor per- 
t tases or alter. 


Provides. 
1G 23.5.4. 


farqe enoagh 
“wed fleatdlity 
od, 

Ngee weopeny 
power, 


full finish: aan 


ty shetty Obert 
“he. 


Wile ath mit: 
of mutton en- 


wate, 
Mowiche pt atec- 
som, 


awe Th oF 
eave vestitestion 
Whee Neschent 
an ubsecty 13 


finger qe ore 


24 ‘oom an 
standard cabot boots, 
anti-nuine of wike bouts, dress shoes, 
waterproof and arctic footwear, and 
“sal shoes (sane kers). 

Also encompasses socks, stockings, 
ami shoe and toot inser ts. 


. 


Fovtweur as sized for Sth-9Sth® 
persamel: FIC, 25.0.5. 

Paventel, critical footwear is sized 
toe bat-th'h personel, 

Clathed ground troup toot sizet FIG 


. 


Qutside dimensions of boot, shoe are 
consent with specs for footholds, 


stockings fit foot smugly 
without wrinkles. 
Shoes, oots compatible with foot 


Footwenr se allows for expansion 
due to heat, toad carrying. 

‘Shor, fmot fi) inckades heaviest 
san ks, crenbinution of socks that will 


Sno, bont imerts comidered in fit- 


tyelets, bckies, fastens hove dull 
fish: non-retiective. 


Preservative, special protective 
materials quickly, easity onphed, 
Plonnorking moteriat veed fer 


Chow fasteners, buckles apen, clase 


Combet tootwrur detign oneists veer 

fo chm, crow, run, perferm ether 

combat tashy with a minimum of 
ribheng. 


Stues, Senta verd areud heevy o- 
@noment have rigid “na. tty” tea, 
Clectrcalty heated 
shu kt wearer, erpecially he vet. 
- Shite of bosts, dees are elie revie- 


* 


8 COMBAT HAKDWARE 


25 chotnine 2G SLEEPING FAR 


jncludes shirts, trousers, under-gar inchdes sleeping bags and covers, 


rents, jockels, protective cto! " a : 
(rain, NBCI cold weather clothing, and J items utilized for sleeping. 
speciali7-d apparel af various types. : 


A macellonsars grouping of non- 
weapon iferns which ore routinely cor- 
ried into the field, inchading hygienic 
items, flosMights, gas mnskr, can. 
teens, entrenching tool, axes, firz? ant 
kits, compasses, etc. 2 
Aisa includes mon carried items of o 

less routine noture, such as binecuiors, 


- Hema of sufficient size, weight to 
interfere with howe 


® Sleeping geor is sized for $th-95th® Corried equiprnent is sized for Sth-]* Equipment Sising ineures v-e by Sth 
persomeh FIG 25.8.143. th® personnet: FIG 25.8.1-4, ‘Seh% ver: Fh 25.B.1-7, Fi 

* Essential critical personnet equip- Adjustable items have range of fit Individual weights of basic rifleman 
ment is sized for 1st-73th% per- for Sth-9Sth® user. itema: FIG 28.8.1. 


* Essential, critical clothing is: sicec 
for |st-991h% persanne!. 

> Arctic clothing for 5ih95th®% per- 
sonnel: FIG 25.8.8. 


- Clothed ground troop body dimen- J sonnel. Maximum use +3 mode of standard | - Gos monk, goggles useable with het- 
sions; FIG 25.8.7. > Gear is not excessively buky when hood corrying devices. vet. hand 
+ Ponchos fitted only for length but toed, packed, A single size device can acronedate §- Pack carried items fold, co:apes to 
must be lorge enough to cover a . srgitest user in trope clothing tof foke up minima space, 
fully equipped man, largest wer in arctic chrthing Gan masks, gogyies, life preservers 
ore atystable om personnel, fit 


Protective clotting fits snugly at 
openings. 


srugty. 


fncis “Suet itera of equiprrent are 
wetigned 30 trot the lood is ristri- 


Lead-<casrying systems cansider the 
weight, distribution of inarvihel i- 
tems carr.ad by the user. 


Fit of cembet clothing is Hberal: 
fotions sometimes carried in shirts; 


* Design Requirements 
(At-STD-1472) 


* User-Computer interfoce 
Dato (MIL-STO- ie72C) 


i 
rf 
8 
7 
i 
4 


carried by man witheut detracting 
trom man covereys. 


+ Guidance Dota 
{MIL -+HOBK.759, Ete.) 


Metetic, plastic comparents have 
Gull finishes nan-refiecting. 

Protective clothing eduptedle te 
varies commel bape requirements, 


+ Corot iteme have dull finich, non- 
~ Light source dimmebie for blackevt 
oF ed bens provided, 


Mmrat corrpenants evel proofed, car- 
Replacement of expendable compe- 
fants dane without tesh: treething 
Canister, bat terres, 
S90 n 

Aardinte activation of fasteners, can- 
net ters is minimized, 
Enos ‘ A 


Special protective clothings: comfort 
microchmate betwen 68°F @ [4 


aanivia 


#t 
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SELECT/PREPARE SITE 


This is a necessary first step in the construction or erection of 
a large item. The technique and equipnent for performing this 
task ore, bowever, not a part of the primary test item. 


Yue test engineer in this test situation would merely observe 
the site preparation operations to insure that the erection site 
is adequately prepared for the test item involved, in order to 
enable a valid test to be conducted. Caution should be 
exercised in that the time, equipment, ond peopie available in 
Q test situation may exceed that which will be available in a 
real use situation, 


Some erecticn will he conducted in or on mud or sand, on 
slopes, ond in inclement weather. The test should be 
conducted on terrain similar to that which will exist in the 
field. If it cannot, the tes! engineer will hove to extrapolote 
to the predicted situation on the basis of (I) the test situation, 
(2) experience with similor structures, and (3) formal and 
informal data generated with regard to similar structures. 


The items involved in these tosks are not a port of the tes? 
item. Materiel Handting Devices, Man Operated (Class | 1! A) 
will account for most of the iterns used in these tasks. These 
items include such things as bulidozers, scoaps, shovels, earth 
movers 


Testlien 
Components 
HUMAN FACTORS 
ONSIDERA TIONS 
a, LOCATION & 
ARRANGE MENS 
8B. SIZE & SHAPE 


DIRECTION 


C. a FORCE 


OD. CLEARANCE 


E. VISIBILITY 
Use 


CONDITIONS 


SAFETY 


H. 


OBJECTIVE: Evaluate the itern under te 
for its ‘qpacit’ to be effectively and sat 
assemoied. The HFE subtest should cons 
er evaluation of user performance a 
sofety for this function under condita 
representative ot those expected in act 


OPERATING 
* PROCEDURES 


use. 


LAYOUT/INGPECT 


PURPOSE: Evaluate the design of sepa- 
rate components of the tes! ifem tor 
ease of handling, reliability of campo- 
nent identification, and ability of mon to 
determine wether camponents are in 
satisfactory condition. 


MAN/ITEM TASKS 
Unpackoge/uncover con ponents. 


Move components into proper relation- 
ship to each other according to $.0.P./ 
technical instructions. 


Checkout structural integrity of compo- 
nents as well as atutus of moving/siiding 
ports. 


Garg 


Pi) 

fest ter 

PMG RIT tT ot 
plesmed ode 
level, tre 
cont 

the + 

cor si 
test 

wot: 

wh. 
whict. 
platfors s 


+ nl eectaaatatans Miata hin vein ines tH he 


adores 


MANI/ITE MTs, 


Prepare connec? 
apply vanesive/e 


dain structural 
Insert/tighten f 


Align structural 


za sm On @ 


“s 
-_ 
Paw" 


ete 
Ren \ 


Bae 


cs 


TEST FUNCTION —-- -- 


WLCTIVE: Evaluate the ten under test 


A Set SA Ee ol 


EP PLS 


geo) 


. area 


wrest eta 
& 


—— ERECTABILITY 


The conditions applicable to this class include: 


orits capacity tate efte: tiwely and safely 
ssemblen, The titi subtest should consid- t. User conditions - body size, clothing and number of users; 


fo evobintion of user perfarnance and 


Labels Steps 
Structural Fasteners Structural Monvals | Lodders {Hondhoids| Fasteners 
Components Connectors | Components | Markings | Platforms | Railings Markings Toots 
oY (29) 1 29 ! 2): ‘ iT a 
Gru ; ss 
_ A A A A A A A A 
oe 8 B 8 8 8 B 8 8 
“ 
acs, Cc c Cc c c Cc c 
7 
i ry : io) D fo) D oO o D o 
B—- E E E E E E E E 
wre F F F F F F F F 
‘ G G c G G G G G 
Lal H H H fal Lal H H 


CR 
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PP Trae 6, 


» 
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: 2. ECovironmental conditions - weather, climate, terrain and ilkymination levels; 
dtety for this fumetion cader conditions Saeeneeneneeeneemnemmmnmmemmmel 
preyertative of Muse expected i actual 3. Operatioral conditions - use conditions (number of personnel, duration of use) and 
se. special F.azards (height, wind, cold, iceh 
ASSEMBLE VERIFY CONS [RUC TION 
LOT PEREORM SUB-ASSEMBLY PERFORM MAJOR ASSEMBLY FINAL INSPECTION 


4esign at seo. 
fest aterm for 
how of corr po. 
efbty ot cnan to 
Yorents are in 


vents. 
oper retation- 
lng to $.0.P./ 


rity of compo- 
roving /sh ding 


PLIMOSE: Evaluute the design of the 
test cten: and procedures for enabling a 
nauseum of assembiv. to be acscom- 
pished onder aptimum conditions (ground 
tevel, dev lavd) and for enabling signifi- 
cant but still movable subossemblies of 
the total item to be quickly and easily 
constructed. This may have relevance in 
feshieg tems thot will be used on or in 
water, on marshy of swampy terrain, or 
whict involve men working at heights 
which recrnre the use of fodders of 
platforms, ; 


MARULTEM TASKS i 


Prepare connecting points (clean/abrode/ 
upply odhesive/ete.), 


Join structural elements, 
lngsert/tighten fasteners/connectors 


i 
Align str tural elements. 


discs INDEX: TO DETAILEDS DESIGN& CONSIDERATIONS) 


PURPOSE: Evaluate the test item for 
ease ond sofety of positioning assembly, 
and connection of subassemblies under 
actual of projected work conditions {ex- 
treme cold, on of in water, af extreme 
heights, in high wind). The interaction 
between the item parts and materiel 
handling items (Class 11? A, B) accounts 
for the major equipment interface in this 
task. 


MAN/ITEM TASKS 


Raise or move subossembly to connection 
point. 


Clim or stond on ports of itern/ladders/ 
scaffolding/watercraft. 


Manipulate subassembly into proper po- 
sition, . 


Mate/fasten components. 
insert gaskets. 


Count cabtes/hoses/quywires/other ele- 
ments as required. 


PURPOSE: When on item hos been 
erected, there 3s need for a final inspec- 
tion ana testing to insure thoi the iter is 
ready for use. This muy involve the use 
of unique or standard test instruments, 
simple visuol inspection accomponied by 
manual of tool assisted verificaton of 
fasteners and connectors, a trial run of o 
maximum lead aver or on the item, or 
possibly ao reictively complex pressure 
flow, of leakage test. The test engineer 
should evaluote the total item, sub- 
assemblies ond procedures for the final 
testing, observing the type of personnel 
that will pertorm the task, or extrapolot- 
ing from the men available for testing to 
actual users. 


MAN/ITEM TASKS 


Conduct “engineering” type fest (stroin/ 
leakage/bearing strength). 


Drive or place maximum load on item. 


Visucity inspect subassembly plocement/ 
connection. 


Manually determine status of fosteners/ 
connectors. 


Vrawide techie sl 
form ob watten mmaferiet a hearts 
feageias, othastradrons and sastruct on 


geidan eon the 


patos 
Mame operator aware of hazards. 
Geve eceal yuctanee of onstcuc 

awe. 


teva Ts 4 


way 


C 


Controls, displays, ete are clearly, 

appropeutely labeled eu ept where 
uses abwous, 

* Labety ploret on or mene ernst they 
identity, 

© Qo nwt cover utter information. 

© Label oa not betund control, 

© Cathe! location cons stent. 

10 tobel: net obwomed be com 

nonentsc on Hattest we fare; on main 

Rages: min coweroge by grines not 

pasty removed. 


te RAB MT 


seyaeent anit 
Hee yer rhe tes 
Woy 


See ear 


wa oe ns 
were Dae 
ee eS RO Ee 


troeabige fey 


Thorn tee heght fecern.nedt by dis 
tan ® read hiominane: FIG 1 WL 

© Geaup tabel chara tery largee thon 
thoee of controls, dhentovs wtuch are 
forger then Control, chaploy pow bon 
hoe fers: carb by 25% ena. 

Be Letter. mumerul styles: ft. 1.2 a. 
© beghtnaidth rate 5 wi 
Steake width wider; OM" SAS hw 
S28, TET AE are 1 strome wath, 

© Stroke width foe black (white) har: 
acters on diyht (Slant) bax ground: 

$e (1/7+1/8) of herght. 


Spo ing hetwean churucters (words): 

one stroke (chara ter) with min, 

© Line spacings: & charac tee ben,. 

* Coumter mumerol Siw rote 
fexc apt th separation © to & w. 

a * Optical proection: off caps, stroke 


Morro og 
ras Meier 
otoos, i 


Hoyo es ase 


saret at henty width 1/6 to t/A hy exceeds 19 
ty itty torso, minutes vised angle. 
tog he owed * Thombwheel numeral hiw ratio 


4:2; mh - &% stroke width internally 
lexternally) ahueninated = 10:1 (5:1). 

* Abbreviations all caps, no periods. 

* bt atendedt copy uses lower case. 

* Label characteristics determined by 
illumination kevel, cotor. 

Lobes emdy, ucmatety read at 
operutunul readhog chytune a, vibe 


+ ey we os 
pr tec tre 


Those ne ts af 9 compnnent that 
Lote ate ty the uper toes otuity i 


ta wee tle ele, retin fa atin, trun, fight levels, envirurenenty, 
ste. shone, 8 ot, contest fell of * Labets are shorp with high of color 
view, gems ‘stance, retie ton contrast. 


© With ihuminotion above 1 #1-C: block: 
letters, light background, 

* Dork adaptation: letters visible, do 

Rot interfere wrth night vition, 

# hart readings KBE 


get ese shears 


Label characteristics: accuracy re. 

gered time available; distance; 

Light levet, colors criticahty of func - 

hon; consistency of detign. 

© Labels on procter tion eum nent ore 
os rubdle as the equipment. 

* Labets for prototype equipment eas- 
ily offined, olfered, removed, 

* Labels not covered by otter units 
for obscured by grease, dirt. 

* Markings, tags are os permanent, 
washable ay equipment, 

+ Roman numerals averted. 

® Vertical todels used only when lobels 
are not critical far personnel safety, 
performonce. 

* Flectecal receptoctes morked with 
voltage, phase, frequency. 


Tyas 


Thee use te ate carsponent that 
Derty sto Py oerotims! stats be 
fore ree te ftee ye, rs well oe 
toe ong tteny oncest ita 
At he wiresen ees 


wifi 


These aspects of a caenponent thot 
colt serse nyory In the operator or 
nthet Dery, ine butingy preventa- 


fee pec ty for burt wenther or * Pipe, how, tube hnes clearly labeled 
Tere we hhtay or dent th cons ns to contents, preaure, temper- 
tt ott electrical, fempersture, aturn, hozurds, 

Sern i futating ond preswrieae * Warning placords alhuminated. 


tose Saver fy od danger ta spot ond Placards adjacent to hazords. 
hear ay, forth lore utente cone 


ait wi of ert wo te ttle stenge. . 


H COUP ATE, Be 


Woutore atiasal 


Abhrevintions ore stondard (MIL. - 
stm? new OF 1f obvious. 

* Frade m-nes, urelevant into do not 

appear on labeling. 

Lonely coarse; min cedundane y. 

Abstroct symbol only 1f meaningful, 

Words farnbar to uver. 

Hand grasp aren ident fied. 
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Petia Hg er eg roe Ay roan 
Ped a mpg nent 
8 well as ub aids, 
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eS ead Cee emeralds 
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see ued far eu 
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Analg of iicent de tinct an: 
ENT OUT, tou ba bers 
20°50) eae 


ae 2g 


Sequence af stepguegy 
wet peaper aor or eeta tie 


pecntys ents 

to foe 
OF eet yes 

+ Step sorties ny without work 
BO fale reached frauen esther cb 
ree bio 
baw 
offset at ede gnc wedtiny level. 
Self inet veer osed ono! 
stanns, plotfarias. 


Hh ttery he tamer sever sl levels 


cabrones 


* Grose tlemt nal menqons havwet 
on Th (Sth) berty dunens ong of 
uyers: FU, 2oabt Sf 

* Ste, sta laces, fieed-lackiee ut 


mensions da not excesd the mas, 
nun deneagons: Fie, 2A 
- Plattoems: 2 0 J en. 


+ Plottare ta aorasut foe: at ron, 
Cars, lodiers abcorncoudate th 
980 Roser eeuning ore he Clothing: 
FG, 25.4.8. 


= Faking locter bit heaght: $! mor, 

= One man hints to Ltt, store Jouktee: 
S' foe 20 thy 6° for 25 tb, 

- Stra larklers, ptotforma,  cuenp: 
withttart heaves! combined weight 
of uve plus euspment plus wiety 
fn tue 

+ Ladders corned, posrhoned, handied 
by 2 men maa. 


© Finger claceane © 14 peowided in fold 
tne) steps, ladders. 
Step width, spor-ag uvenble while 
wear boots. 
Step wallh, specng occ ammordite 
boots: BIG. 230k, 

c balding bikier  catehes, 
oprroble wah cobtieet ocetr 
tees: FIG 2h 


tow ey 
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+ Visuol obstructions, blind foothokts 
avonted, 

+ Treods contrast with structure, con 
aprcuous in dir teqht. 

= For reduced lighhag reflective mo 
terials used. 


* Star ladders are of metol with the 
tread tise apen ct rear, 

© Futerior personnel platforms, work 
areas: Open metal grating of non- 
skid surfure. 

= Steps useable if wet, icy. 

+ 2-secton extension lodders have 
captive hordware. 

= Wheeled plottorms teve vheel forks 


* Lodders ore not provided when e- 
q@u.pment is ta be hand carried 

* Fixed lodders over 20° h provide o 
device to protect from tatis, 

* Open personne! platforms hove a toe 
ho ud, screen 37h min. 

* Elevators hydraulic work platforms: 
control quords; limit stops; fotl-sate 
brake; quord emt, salety bor, chains, 

© Safety mesh under apen gratings. 

* Obstructions shore edges parker. 

+= Lodders Jorated away trom moving 
ports, electrical sources, 

* Elevators, hydrauhe work platforms 
have wable mus load syns. 

+ fF antholds marked, identified, 

- “thy Step" morkireps if applicable, 

= Warnings labels for hazards. 

+ Procethires livted for stowing, em- 
placing linilers, romps. 
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om! aut prior to grasping. 
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Prevent grasping error. 
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vie when 


btandholds rorked, ideatihe a, 


te eneert or 


rq atin wee 


papa res eptin te. 
SPL re opt tee tee ite 
on 


1 pes 


to ert 


TAL ep pi matey beyort phe 


ot pena, 


Oe, Cece ten ben on temeget were 


Teng anented io the wow 


ch ve parton, 
Cem tay plaentow, Hert quite 
Therein borne, 

ae 


me Ie operates wort 


dee ele eye 
leet ed eee, Seth Hee rae be 


seem tered tail 


Baaytorwer twee frye reams Pa tee 
Arison, baw ttet, 
ater Saneaiiie cone toes for 


ned 


Mawes 
chat te 
Cater mops yenay tty large heent 
vone 
ee 


Pete GUNA ened een 


fered 


we fore are heseulty 
wher oes cry tered Made 


ee se 


fort 
ak orem ane te 


in 


Ce Cc 


het ytite 


We eh weees us may tes far 


San 
1D Cries cee 


Dyer re sated 


read oe 


eather fet scene 


outer 


© thonher, frpet minim Comenmnis 

ath ytrena, tewatiney cman 

© Contive Lavtenees wet where: dean 
pang ther creates haga covers 
need fremont renewal, 
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eps tere Nive oe Cabbroten,  adpniment  cantrots§ ® 
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© Aderuate sinrcye povided in part 9 ~ 


Barctar'y ayst, ble teed epauscent com, id to 

> canteen lead probes qpnres, mane. 
wlth) oly, tonts 

¥. + Lawge ports are mnt mounted to deny - 


1m C98 to wmalber ores, 

+ falcon? qe provided for test 
eyenent, tal uw without diffi. f. 
culty, hasurd. 
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Or rere al 
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reacwd ty ute 5 we mended 
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%. - Test, adpatment, check point and 
t bye ie wi ty Cables, Conwws tors, labels are acces- 
Dial sible, wiesble during maintenance. 
fehly am ren oe FP. Man vim srrewdriver uusiments 

feat opens. Ruve mer hanecat sholt guide. 
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eae © firma teat ponts are provided tof - 
prevent removing sub-caserndhes, 

0 ved wheres dem 9 - Soe iol tool vee remem zest 

« Krona preterred to screwdriver for} - 


morol. frequent ofaatment. 
errbee of turns, + Toots prowided with ringn eves com- 
Or re vend, potible eth quick+efense mops, i. 


hooks en tool belts, 


+ gannector dors wt f° Cheetrical potentiate over NOV ore d ® 

3 ‘ stepped down fer test pownts. 

Nage resing not te F° Toots, test feos used near hight - 

‘ voltages are ineulcted, 

‘ating. * Electrical Nerd-reid tools have 3-9 - 

are verke't. wire power wth ground or are day 

© RAT COVEN where Die inevtoted, 

© Exposed ax fores of electrical hand. f- 
held fools are non-conducting or 

eovded., 

° Contacte, terminals are shielted 
with gatable protective mecures to 
Prevent eccidental contact. 

ceed wm i witoys, [* Treat pomts permanently fabeled, | * 

4 coler ¢ orted, 

& feceptaries iden. | * Operating instructions for portable i * 

ite. test ecqrnpment affsned te unit, Id oF 

Comper trent. 

© ahqrrg pn prei- 1° Calbration reminder inchaded with §& 
teat inetruc hans, 

© Contarts, lermunals, ete over S00V T- 
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unity reoched before A efter mut. 
ing with ofher components. 


Component site, shape can ebe be 
determunwd by efvirormnent hangie, 
Slope, swurre, etc. 


} tbles are bony eranajh fo chect unt {> Companmnt shaped such that its con 


nection method 1: cbviova 
Ter Were ananed te fe 
te Met he tebe gloves. 


Weight mits for ene man tft: FIG 
19.C.1; if shape is convenient, haw 
dies ave provided, hit is net repeet- 
ext, item be net carried 

hex icontal pay pull berve Krwter 
2. 


Convenient; neither man enceeds 


Components are well @ared both 
dang & after erection sm that hand, 
taols can be eauiy inserted, effi- 
ciently ublized 

Clearawe seh thet components con 
9 remeved, replaced q@achty, eusi- 


Carnponents requiring replacement, 
odpatment, catibration are accessi- 
ble diwing erection 


Generol csserrbty requirements min 
11-C: cores, 3h madiurn, 50; fire, 
75; precise, 200, 

Blind ottechments eveided whenever 
possible, 


Operating, mechanical, etectricel 
components are tested prier te as- 
sembly. 

Preservatives, paint, gream epphed 
te components de net hide cracks, 
breaks m strc tual members. 
Nen-sparking tools used in exptesive 
otrrosphere. 

Sersitive, deticote components ere 
Protected ayoinst dust, rain, mud 
during cneerrbty, erect. 


Shorp edges covered, shesthed for 
tate handling. 

Structure! members used fer citi 
ing fit criteria for steps, ladders, 
platforms. 

If heights are lwolved: hacks, eyes 
ore provided for oattoching safety 
delts, lines, 


Fach assembly, component, port is 
keeled, identified, 

stems exceeding the one-man lift 
volves ore labeled with weight, lift 
fienitation 

For mechanical, power lift: heist, 
Lilt points provided, labeled. 
Sequence of assembly is clearty de 
fined, accompanied by iltustretians, 


dograre. 
Connection, teat points labeled, 
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(MIL 1D AK-75%, Ete.) 
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OBJECTIVE: Evoluate the design of tents, shetters of buildings t 

enable personnel fo live, work and move about safely ur 
effectively. The HEE subtest shouki consder personne perform 

ance, comfort and sofety for such functions as movement throw 
the crea and performing on-duty and off-chay octivities, The 
evaluation should also assess these functions under comftion: 
tepresentative of those expected in actual use of this space, 


TRANSLATE/TRANSPORT 


§ MOVE ABOUT TRANSPORT MATERIAL 


PURPOSE: Evaluate the design of pos- 
sogewoys, cargo transport devices, ond 
hatches fo enable personnel to inove 
corzo through the area. 


PURPOSE: Evaivote the design of pos- 
sogewoys, fadders, hatches, handholds. 
footholds to enable personnel to move 
through the area. 


MAN/ATEM TASKS 
Corry toads. 
Move toads using tronsport aid. 
Move loads to/from storage, 
Secure/uneecure foods. 
Monitor toads during troneport. 
Read labets/wornings. 
Avoid obstacies. 


MAN/ITEM TASKS 
Move through holtways. 
Climb ladders. 
Move through doors/hatches. 
identify focation. 
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PERFORM OF 


PURPOSE: Evat 
working apace for 
performed. 


MAN/ITEM TASK’ 
Take position, 
Stow/umstow equip: 
inepect station. 
Communicate. 
Move about the bu: 
Occupy work spoce 


Control work spact 
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HABITABILITY 


@ design of tenty shelters of bu idings to The conditions appticable to this class inchuds: 


e, wort ond move about wilely and 
ytest ¥ ould consaler personnel perform. 1. User conditions - body size, clothing and encumbrances; 

foe sue fers Picod. ae mevement ne nrgy 2. Environmental conditions = tighting, novse fevel ond free 
on-duty amt off-duty activites, The wl ; 


ams thes functions under conditions 
pected in actual use of thrs spuce. 3. Operational conditions - blackout and emergency conditions. 


PERE ORM ON-OUTY ACTIVITIES PERFORM OFF -DUTY ACTIVITIES 


PERFORM REST AND RELAXATION PERFORM LIFE ACTIVITIES 


ERIAL 
design of pas- PURPOSE: Evaluate the design of the PURPOSE: Evaluate the design of R&R PURPOSE: Evoluate the design of bor- 
devices, and working space for supporting activities equipment and facilities of the building rocks and focilities for mess, woste 
or area to accommodote these equipment disposal, bothing, self core, medical aid, 


performed. 
ond life supporting/sustaining envirer~ 


ments. 


awner to move 
ond facilities. 


MAN/ITEM TASKS MAN/ITEM FASKS 


MArI/ITEM TASKS 


Prepore oreo. Stow/unstow iterns. 


Take position. 


cid. Stow/unstow equipment. Stow/unstow equipment, Perform self core. 
Inspect stotion. Control environment, Perform medical care. 
Communicate. Sleep/rest. Perform dental core. 
ort. Move about the building. Perform solitary activity. Perform eating. 


Perform group activity. Perform waste elimination. 


Occupy work spoce. 
Mod: fy area decor. 


Control work spoce environment. 
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Tre mets of a component that 
voaete tate ta the operatoe’s drlity 
to see yt cleuely, we tudiag laratiun, 
we, vue, color, contrast, held of 
view, Veweny ditunre, retin tance, 
on Horminatian 


otor 


Fo St crPuios 


Those aye ty of o compunent thot 
pertan to its werationul status be- 
fore, dutinyy ont after use, as well aa 
Ihe ra ntenme of cn acceptable 
enw ronment in the workigore areas 


Go sstly 


Thov aspects of 9 component that 
couit couse ‘niuty So the aperator or 
otter personnel, inctaling preventa- 
five uonmets for bud wenther of 
retend wsnuhty, accidental com 
tat with electneal, tenperature, 
chem fotatian and pressurize 
Too ag oe fy and damper to sight ond 
hearing, poeticularty under the con 
datos cf slert ov butte strese, 


Hoarau 


Toye apes tional ant infurmat-anal 
Ssoee te atte ting ce tprowing mon 
peetormeam sas found 19 eqnpenent 
Je a ees on well as job aids, 
Ch. trun feet trouble 
Woot iey pies gai temene monvals 
wether Pe attention te the wiety 
way the compunents. 


PROCL OURS 


ANN TE tient 


Provide tectricd guidance in the 


form ef wetten material, schemetics, 
dampama, ilatrotions and weirs tron 
plates, 


Stche apereter eware of hascrds. 
Giee weexcat qgadace oF iretre- 


hone, 


pprerecsar) 


oene 


coe 


Controts, chaptays, ete are cheerty, 
epraprietely taheled except whore 
vas 13 ebviews, 

Labets plored on er nea iteme they 
dente ty, 

Os not cower ether information 
Label is not betund centrel. 

Label tacation consistent, 

1 kthet: not coscwed by com. 
ponents on tet tes? sarface; on man 
chassia; nen coverage by gio not 
eanily removed 


Character heght deternnmned by dis- 
tance rear, huminanc et FIG 1.8.1. 
Croup tabet character: jarger than 
thase of controts, ciaplays which are 
lueger than controt, duptay position 
characters: each by 25% min 
Letter, numeral styles: FIG 18.2-4. 
Heightrendth rate « 5:3; a" is t 
stroke width wider; "MM & "WR hiw 
5:4; "9 AT are ft strake width. 
Stroke width for black (white) chor. 
octets on tight (lark) background 
$70 (1/7-1/8) of harght. 


Spacing between characters (worde): 
one stroke (chara: ter) width min, 
tine spacings: % choracter height. 
Counter cumerat hiw ratios 1:1 
except 1); seperation = & toh w. 
Optical projectiont all caps, stroke 


width 1/6 to 1/8 hy exceeds 15 
minutes visuol angie, 
Thumbwheel numeral h:w ratio = 


3:2; ho: 8"; stroke width internally 
externally) ithum-nated = 10:1 (5:1). 
Abbreviations all caps, no perrods, 
Extended copy uses lower case, 
Label choracteristecs determined by 
ilkumination fevel, color. 

Lately easily, accurately remd at 
epetubondl cendiog distance, vibra 
fun, baht tevels, environments, 
Labels ore sharp with high or coler 
contrast, 

With illumination dbove | ft-Ct btact: 
letters, light bockgraund, 

Dork adaptation tetters visible, do 
not interfere with night vision, 
Numbers, letters, detaris viewed by 
TV1 light on dork background, 

Label chorocteristics: oceuracy re- 
quirey time ovailable; distances 
light fevel, color; criticality of func 
fhory consistency of design 

Lapeis on production equipment ore 
as durable as the equipment. 

Labels for prototype equipment ease 
ity af sxed, altered, removed 
Labels not covered by other uni 
not obscured by grease, dirt. 
Marking, fogs ore as permanent, 
washable as equipment, 

Homan numerals avoided. 

Vertical lab ls used anty when labels 
ere not c.itical for personnel safety, 
performonce. 

Etectrical receptocles morked with 
voltage, phase, frequency, 

Pipe, hose, tube lines clearty labeled 
as to contents, pressure, temper- 
ature, hazorda. 

Worning ptarords iihuminated, 
Placards edjocent to hazards. 


Abbreviations ore standord (MIL- 
$TO-12); new OK if obvious, 

Trade names, irrelevant info de not 
appear on labeling. 

Labels concive; min redundancy, 
Abstract symbol only if meaningful. 
Words farnihiar to user, 

Hond grasp orem identified 

Printed info directly useable; min of 
decoding, interpolation, 


Provide a watare to a comednie us 
ers teet etule climbing oF conic ting 
tavtwwe chects gud for the ternporary 
plarement of aac. 

Wheeis, ube aed structsal mem 
bers used fer chmbing are evolueted as) 
heochert 4, 


ef aacent defintion: tockiers, 
yt stoke ee storey, 
': plotforms, 0”. 


> Step metares within, arthavt wer 
spare easly reached fram either di- 
fechan 

+ Fined budders between several tevets 
ofteet af each succeeding level. 

Self hacking device used on elevating} 

stands, platforms 

Surrsitaneova two wey troffic vees 

seperate up, down lodders, 


Groas (limiting) dimersions based 
on 95th% (Sth%) body dimensions of 
veers: BIG /5.4.1-7. 

Stow, stoir-todder, fined-lodder di- 
mensions do rut esceed the max, 
run dimensions: FIG 2.8.1-3. 

Stars, lockiers orconnortate Sth - 
95th % user wealing arcbe clothing: 
Fi, 25.4.8. 


+ Folding ladder 1:ft height: 5' man. 

> One man limits to lift, store adder: 
3S for 20 I; 6’ for 25 BD. 

Stows, ladders, platforms, romps: 
withstand hecviest combined weight 
of user plus equpment plus safety 
facter. 


Finger clearance is pravided in told- 

ing steps, lorders, 

Step width, spocing wseable while 

wearing boots 

+ Footing tatter catches, inet 
Qperable with cold/wet oretic mit. 
fens: FIG, 2B. 

= Step width, sparing arcommeaiate 

boots: FIG, 25.8.5. 


* Stairway, illumination 10 ft-C min, 

+ Vievol obstructions, blind foethoids 
avoided, 

+ Treods contrast with structure, com 
sprcuous in dim fight. 

+ For reduced Sighting reflective mo- 

terials veed. 


Stair-todders are of metal with the 
treod rise nen at rear, 

Exterior personne! platforms, work 
areas: Open metat grating or non- 
skid wurtace. 

> Steps useable if wet, icy. 

- Rung lodders not used for frequent 
possage. 

2-sechhon extension jodders have 
captive hardware. 

+ Wheeled platforms have wheel locks. 
Provide access between areas. 


* Lodders are not provided —ten e- 
quipment is to be hand carries, 

* Open persone! piatforms have a toe 
board, screen 3° h min. 

* Elevators, hydraulic work platforms: 
control guards; limit stops; fail-sote 
brakes Quard roil, safety bor, chains. 

* Safety mesh under open gratings. 

* Obstructions, sharp edges ore pod- 
ded, 


Movable lodders: non-slip feet. 


Elevators, hydrauhe work platforms 

have visible max food signs. 

+ Foothotds marked, identi fied, 

+ “No Step" morkungs if applicable. 

+ Warnings tcdets for hazards. 

+ Procedures listed for stewing, em- 
placing lodders, romps. 


Fe nec ETS 


Asai! users ty reunt and ents the 
Hem ed to mantgen tolanre. 

Supety leverage end wypert kt « 
hinting of earkung man 

Door huniles, structurel mambecs, 
etc, uwed for gippng a balance, ae 
evaleted @ hareiwids. 


Hundrah, safety bora, chee eraund 
plattorms er shew cpwninges = ¢2° 
eve starahng a fuce 

- Handhelds furnished where rpedud 
wittun easy reach, 

- Handhelds integreted with Geers, on- 
tey ways for stability. 

+ Adequate fandhotds for belexe 
stile meng. 

- Pedestrion ramps heve handrails. 


Handrail imensiona: FIG 2.8.1-3. 
= Hondhold length: 6 mon, 
- Handhold aperung: 6° 1 8° min, 


- Hondholds do not intrude inte wark- 
swore. 

+ Honthold ocr anmodates 
qioves $1G 23.8.1, 


+ Handholds clearly visible from ingide 
and ovt prior fo grasping, 
+ Coter coded to enhance visibility, 


Prevent grosping errer. 


* Stairs, stoir-loder, romps open on 


one of both sides have intermediate 
dS roils. 

* Stair -fodder handrails ore non-slip. 

> Handhotds useable +f wet, icy. 

- Hondgrip weable with bare herds in 
hot climates, high temp. 

+ Pedestrion romps have handroits. 

+ Collapsible Randthintds — etet table 
while wearing orc tic mittens, 


* Open personne! platforms guardrails 
wiintesmediate raiisy fap roi! 42* 
ming roifa set back from edge 2%" 
min 

- Hondgrip orees oway from cables, 
tines, hot pipes, other hazards. 

> Inappropriate structures, wires can 
fet be used as handholds. 

- Roilingst no projections, snags, 


+ Handhoide marked, identified. 


oretie 


TATTOO 


Prevnie a meee for entermng ont 


fenetorey ereator set. 

Comparents are evaluated for both 
mores! ond CONeTYRRCY Une. 

Some doors sreve duel purpews ord 
ount cies be evelveted ap stepa, rare 
or plat terms, 


* Walt hatches fhe anth fluor where 

structurelty pessdbte. 

Latch horuites can be reached fran 

nero! eppreach pesstior 

+ Hedge ps, footsteps help user reach 

natch eamsty. 

- Overhess Natchwe: latch te held 
pee wende podde@ [ hand opero 
ton 

. Mondiet can be reo het, aperoted by 

trosge mn buty Clethong. 


Curculor hatch: JO" min dia 
Dwet hatch: t]" 2 28% min. 
Tea:ter vera, portuble shelters with 
one tw rn uses 67K, XP we ma 

- Passogewor edtha: FIG 6.2. 

- Doorn 80-84" hy 32-30" we. 


Hatch handle urkecting force: 20 Ib 
wm. 

* Overhead hatehe apening force, 50 
> max; operebie by iner anth SthS 
orm, hand strevayt: FIG6.C.1, 

+ Match opening force: $0 Ib man. 

+ Mandies eperable wiih gloves, 


Fined equipment is located 3° min 

from swept oreo of done. 

Geass (ieniting) dimmemons based on 

35th% (StH) fully equeped user: 

FIG U5.0.1-7, 

Corridor width boved on: peak load: 

traffic flow; cumber, sze of en- 

frances. 

Walt escape hatches in veticle 

mounted shelters clear all ctstruc- 

trons. 

= Floor escape hatches 22" min dra, 16" 
above ground. 

* Pasayewoy 

min 


Uheninotion 10 19-C 


Ce 
Dies the expigeneest 

tow hates wre toe we 

tect, electric le. Ba 
set windows in wetlins Gl 
anoles aul wuts r 

Prowides storme te + de 

wral gear, wegen 4 

Prater ts iqeccites fh 
seanene nt, alee gyi 


© Wort vate te ht 
h"; woted, 29 44%. 

* Compartment drug 
ment sharing, gant c 

° Deak tops, writing | 
chove thoor. 

- Eanument desiqnet, 


Seats fet witabty ” 
User ethout degen: 
Arenrests eB ins Bg 
Hark wert here oe 
Wovun onpores + 
Cerhag hegre Mt 
Lateral work tert nv, 4 
(De nled wad ern, 
Standard comesle 
CONS Uemitingd dune 
95th WES WE ty 
FIG PSR) Aete 
Adpstable densi 
Vertical wut ataat: 
man increments. 
Seat, bactrree? ree line 
ports torso so urr 
rthin 2" of "eve! 10 (39 
= Seat adjusts fore, ott 
- Operator does not 4 


. 


to adjust seot. es 
CT i oe ee or ed Ly 
ae Pt Powe 
Deer Qian ¢ 
. tows ° 
te tee 
. wih Re 


Viuernoton fi & 
Nutt e obwae ¢ i 
Ie 3. 

+ Hetime toe: Hire tae 


* Hatches open with a single motion 
‘of hard, foo. 

He “step down” thequgh o top arcess 
exceeds 27", appropriate foot rests, 
hee te tet 

- Latch handles do nat freeze up. 

- Doors lackabte fram msde. 

~ Handtes uniform in aperation, 
‘Corndars have non-sked floors, 


* Sliding doors are not installed ax the 

onty pet sonnet exit. 

* Doers, emergency exits cre easily 

reached, unobstructed, quick apen- 

wee 3 sec mon. 0-30 1. operstq 

torce, 

Cocepe openings: sneath-edged, no 

obstructions, perm? possoge with 

frvival equipment. 

Glass in doors shatterproof. 

- No hezords or obstructions in wry. 
wers af an either sda. 


Coter of latch handte different from 

thot of door. 

° Correct movement of latch handie 

Sragrarmmed, tobeled. 

+ Exit instructions are tegible, brief, 
cleerty worded, 

+ Matheey boundaries clearly marked. 


Heating, A/C for ine & 
Geta work orens: S' Bd 
95°F, dees not diye hl 
Ventilation: Weus os 
focity 100 Fmen «mie 
Effective temperstue 
Acoustical em ronne 
grote astem elle: 
More levels: FIG 10.) df 
Saund aby ption ine 
Room sound dbtorp ¢ 
Baking whentan 
40.F 1, 3 
Exposure to gases, f 
wee THRESHOLD LIM! 
Impulse noses FIG 10 
Nose duration brmnt 
Hazard clerting dev 
fhwrination omen : 
Eqyorment quer ded 1 IF 
WO" F (120° F ef hanett 
Exposed edges (¢ ahd 
0.047 {0.59 men sontacs. 
Guarda provided on mei 
Rachation hazards min 
Motiun wchnets heuts a 
Adequate, witahte stn 
vals, workdheety etc. & 
Storwiees howe work + 
port manuals, etc. = 
Elevators, hydeoube 
loud s19n visible. 
© Campicuoys plan weds 
equipment hasoriuue +@ 
Areas requeing wpe: 
clotting are sper iti ot Hg 
+ Emergency proc edaesy 
+ instructions kept simp! 
+ Push-ont earape wining: 


eeeee 


BNC 


ae 


re be w tera es 
ma 
Me berteg cen 


wakediot tug ont: 
7 
9 ded pees cel 
wearin 


8 one tere 
ae 

tNe mate tm 
wehe 

hah wr rem 


ea wh et 
oat 


thed uetet ts 
a 


ont awn 


‘et en te 
Pe st dne 


+ dhe pete att 


‘ 


we hegioce 4 


apes foe 


tw eons 
meme 
a ere 
Ck eared 


whee rims 
af goes, 

freer os ete 
a he rs 


net or fee fos: 
meee re th es 
PEN ON venice 
Cow nist 


Ke Dt a tel ya 


manatee 1 ft 


Rene mtn 


ouph  p aeesy 


evnate F sr easts, 


wet bene, 
none 


agen Eis, 
sid Ory 


pene a 
semerct 
Metre antre 


de. 


Ae OM erent tron 


a ers 
“* 
rest eet, 


vie Ne crane 


as 
The wet anthin whe h the user oper: 
Ses the Apepeneot 
ire bates qane fot controls, chaphova, 
Ch Pet ewe weupone 
bet esses ae well ag sfonding areas, 
a re 
Dra tes ttoruge tae eae ete: letting, 
Reet eel eit we wes md tole, 
em te gee fon fram averse en 
ble. 


: Manan, Jee 


eet we el 


* We uate ow 
Ste It tl 
Sr tent ips athews equip 
Seen ert ay, Gand Communication, 
eee ta we tee tutes are 29-3)" 
ste thaw, 
bem cnewmer dee pet installed mith 
gee 8 reer rements in mond, 


w 


Sere ET Pty Chottied 5-95R 
cho ethout tmurading performance. 

© Rem regts ak nin, 

fe wiht we 17 on padding. 

Mowe am tow emcees 1 het 

cer et et rin 

tered werk (weetiog) wae: xg" 
(deen eet min 

etre pas BIG MOA 

* rogg Hmong] dimensions hosed on 
PSI BR CON WE fetty een ped oser: 
FUL ISDE Atte: FIG 28.88, 

OA By ible donersong ft $8 99h%, 

f Were vert anturstement: 15-21 nt 
ohh de otk a 

© Set nome rest cm tines IO3-1IS% sun 
arty tesa wo uperoctor’s eyes are 
een af eee bet, 
Nef etonte fone, aft: a? min, 
Cqeiter dues at hawe to hft seff 
tro est seat. 


stat hw en, 

¢ beg Dt) bed, 
oo. She Fae envy, 
aeege enent, 


ec are 


fie 


a tor nem tty 
. heavy ¢ othing, 
sroweted open by 


Cee oe a 
eaten To MIL-STIL 


She ras 


PUL Pa aos } 


© bent ay, tye mobile (permanent) 
fete Swe creas: 50? F (65? F) to 
wo O dory not disc ho. ge on crew, 

fe titan: 4) Cutis en ming vee 
tee te WAY on ue 

of Mec tive tenpecat wet FIG 10.F 4. 

© AL wat cal enwiramnent toes not de- 
[hae arste n effey tivencts, 


9 Mee dower: FAG 10F 2-8, 

© Som ab warvton ved 

* ten wand absorp coef: 0.20 min, 
OH cbt veheatinm — fiemtg: FIG 


wee. 
9 Fapure te gases, fienes, fomcitys 
ame THE SHLD LIMIT VALUES, 
* firgetye renee HIG 10.6.1, 
© Phage eat on herits: FIG 0.63, 
© tha rard alerting device Drowided. 
8 Thomination ade peate, 
* Lanomect guarded |f temp exceeds 
Tay? FE U120° Ff handled. 
Bape eeiges (corners) 
0.0a* (0.57) men roche, 
© Cards prow fed on moving portt. 
© Revtation hasacds minim ced. 
. 


ronmndeck 


Mota wetness hente: FIC, 10.6.6. 
Ade pate, giduble storage for man- 
Hels, @ork whee ts, ete. 

* Stamiees bave work surfaces to sup- 
Suet ements, ete. 

OF levators. hydeaule hits have mos 
ant segn wintite, 

© Comsponens placurua odjarent to 
Prraproent haste vs to User. 

© Ares re anirimp weciol equipment, 
elute wy ore weechcathy ideotihed 
Peep 7 pro echwes detailed 

+ Watton tong hept senple. 
Bat cat ee ge eetinws mek ot, 


pee eas 


Al cables, wires, lines, hoses, pipes, 
venty etc, that pars from or te the 
teat tem 

Vlugn, sockets, quick-dicennect fit 
tongs foe the above, 

te Kater Components for tranaport as 
well as tur stalranary vee, 


* Cowkn tors are bound into cobles, 
held by facing tape, 

© Cong conbctors, cubles internal to 

equipment are clamped to chases. 

Test cables terminating an contro! 

pane! do net interfere enth controls, 

chapiay . 

( ables are ravted so as te be acces- 

sible fag mmnterance, repar. 

Reels, reel carts provided to handte 

large, Heavy, tong ines, cables. 

- Dane, Cotte atta ienent peowts reach 
able Dy vee i bethy 6 hatheng, 

* Cabes ure cag no 
fee Paning umt to be che: tad con 
venieety of eatensias cables peo 
visto, 

+ Coble chonpe paved every 12", 

+ flee treat plugs 6 re, Vaage coved. 

- tone Bitags stor dord-zed so baes 
that differ in content ore nat inter 
chungeatte, 

+ Cables are sre, shope coded for 
suniloe coenponents, 


to abow 


+ Hand operotian of common tools 
used to Hichten, loosen, 
Tighten “Wi loosen CCW. 


Adequate space provided to handie 
cables, lines, hoses, 

- Cleorance between cables & con 
trols: J" min, 

Conta, tine, howe conmee toes oper 

Tile hy Ree we ming ore te ruition s, 


° 


1) tapes wisidte ot line ends, inter- 
wols; neer valves, vents, efc. 

* Bands, tags, paint ore adjacent to 
volves, requiators, clean outs, flow- 
checks, clean outs, branch lines, at 
intervals & where line goes thru 
walls, tianes. 

Line, hose, cable color contrasts 
with background. 

Low overhead pipes highty visible. 
Manmer of connection, disconnection 
is obvievs. 


* Number of inputs, outputs are mini- 
mized by groupinn functions. 

Cables ore reachable, visible. 

Cables are mt: pinched by doors, 
tidey watked on, used as handhotds; 
bent, twisted repeatedty. 

Cables rorted thru holes ore pro- 
tected by grommets, etc. 

Protective caps, covers, inserts ore 
available as necessary, 


oe 


Pi Noseg quarded if te.np over 
(60°F (120 F if handiedh 


Electri¢ wiring routed away from 
lines carry ng Oy flammable ttuids. 


Watt conduc tors color coded. 
Cables tabeled as to which equip- 
ment, connector they helang. 

Limes tnheted as to functi ah 
function, hazord, thew: FIG 12.b41. 
Line color (symbol) ((hazard)} coder 
FAG. V2.2 (12.04.39 (Cb 2D, 

+ Dongeroys voltage placarded. 

+ Hydrouhe, electric: FIG 12.4.5-4, 


Secuning devicet used te asuembie, 
pun hinge of Wald an i* +m m plore. 

Catches, hooks, screes, bolts, rita, 
Hatches - beth quick release awd tect 
sperated, 

Im hates fastener and connector o 
tipenent wd laceing devices wah om 
jet pros, watety wees, pone, Suty 

fectecal sivga, and fittiage. 


* it ws enpussble to wwert a wrarg 
pha inte @ receptacia, 

¢ Plugs, roveptar tee have eligning pins 
for weertion 

fe Aligning pin extends beyond plug 

eles tricel ping. 

Plugs, recepter ios arranged 20 align. 

11g pre cre orrented in the same 

relative position 

- Conmectors plared se that spillage 
does cot cane damoge. 

- Fastener, connector operating parts 
ore easily accetedle, 

le identical se rew, bulf heods provided 
the arghout; one removal tool, 

- Fastener heods forge enough te be 
qrasped, handled, 

» Hon-interchangeable comectors for 
different use. 

- Cotter keys: snug fit, targe head. 

+ Size, shape coded pins avad mis- 
match: FIG 1.HLt. 

+ Connectors ore physically different 
when tines carry chiferent third. 


* Bolts requiring high torque have an 
extemol-grip head. 

Fasteners, phages require one tun 
max to tighten, loosen. 

- Quick dix.omect, snp oction, re- 
tease, twint: up to one full turn for 
frequent, onticc! use, 

Tighten CW; fooeen CCW, 


* Gross (bmiting) dimensions based on 
95th (StH) Operator's hand, aren: 
HIG 28 iV.6-5, 

Adearaite spare available to grasp 

Conner tors firmly 

Adequate space te uw connector 

wrench, 

Cannes tory eatily reached by user i: 

brky, cestrretive clothing, 

Oovteuc bong to vse ure remevonie, 

+ Compectors ore tepecutmt by 0.75" 
(1.257) af used mth bare (gloved 
feogers. 

+ Maunting screws have cleorance 
hates. 

* Connectors visible, accessible. 

- Labets, codes visible in connected, 
unconnected stete, 

+ Easy visual accese is provided for 
Stor ting threads, pies. 

+ 10 colors are readily discriminable 
from each ofher under reat opera- 
tional lighting. 


© Number, typet minimum commens:- 
tote with stress, bonding reqnts. 

* Captive fasteners used where: drop- 

ping them creates hazard covers 

need frequent removal. 

Botts have min number of turns. 

* Only standard tools are ved. 

Adapters tor pin connectors can be 

hand tightened, 

- Fasteners used outside ore operubie 
under all environmental conditions. 

~ Connectors ore cwmpatible with co- 
bles, lines, fasteners, mounting. 

* Pemoval of plug, connector does not 
expose bat leads, 

* Huy of one voltage roting canno? be 

inserted ynto the receptacte of 

another voltage tating. 

All hot cantocts ore sockets, 

Use captive type dust covers where 

necessary, 

- (aps, inserts, Covers, cows, shields 
Provuled where necessary, 


e 


* Receptocles morked os to voltage, 

phase, frequency. 

Connecting plugs, receptacles iden~ 

tifted by color, size. 

* Plugs, receptactes hove stripes, or- 
rows, etc to show aligning pin pos '- 
tions. 

- Munn. of comection abvian. 

- Non-stondard operating direction is 

clenrty morked 

ne receptacie identification FIG 

t3.Fu. 


Those apenengs in an itern that allow 
manpulotion of controls, connection 
ami choonmection of fentenert, wisvol 
checting af diuplays of commanents 
utcheeng test point, aref meerting or 
fecewimy materials, : 

lac heted un fhe Goes: revenng, if 
ony. 


* Shuneg, fototing, banged units open, 

rotate their full desteme, remom wn 

plore without hand seaport. 

Cover maunting holes large enaugh 

to permet attartung terews to poss 

without pertect alignment. 

* Covert not completely removatie 

ore self supper ting. 

Trailer van doors: approprinte for 

equipment access: lock open, closed 

inner quick release. 

Access farge enough to insert arm, 

hand, trots, teat equipment. 

Gross (hmiting) dimensions based on 

85th (SthE) user: FIG 25.8.1-7. 

* Hot, unm finger orcess: = FIG 
19.FLt. 

© Rectongutor (round) Hovel)) natch 

thrersions: FIG 8.1 OO dind 

{C1 D228"). 

Requirements te se, work within 

access determines aperung size. 

+f lnthed arc te users FIL 2540.4, 


Structural members do net prevent 
access to components. 

* Reptoreabie items are nwt ploced in 
@ manner which makes them diffi- 
cult to remove, 

Smal! covers tunge af bottern, epen 
down, 

+ Cover tntch requires positive force 
ta apen, is within capubility of 51% 
veert FIG 6.C.1. 


* Bultheoda, brackets don’t interfere 
with opening, remeving covers 
where work 13 done. 

* Openings are forge eneugh to permit 

required operations. 

Allowance is mode for gloved hand 

in extemoily fecated access. 

+ Open covers de not interfere with 
controls, displays. 


° 


Viewal occem cover preferencet 
none, tronsporent break-renstant 
glow, quick opening metal. 

It ts ebvious when @ cover is in place 
but not secured 

+ Vievel eccese enty fer components 
requiring a visual check, 

instructions visible when access cov- 
ets open, 

Openings olfow visibility af intermat 
components while aperotor performe 
fosks. 


. 


Access covers ore equipped with 

raw arecs for opening. 

* Physical access cover preferencer 
nore, ing, Ninged, Tick -opening. 

* Coptive fasteners used when pe- 

niodie temoval is required. 

Either hinged cover used or mini- 

mum number of captive fasteners. 

Cower fasteners self hock for closing 

with cudible map, 


* Edges, crrners en covers, coses ore 
rounded te rrevent injury, 
° Mazordevs voltage behind acces: 
cover is de-energized with an inter- 
tock attached to cover. 
Arcets over mechanical, 
electrical component has an internal 
light, warning an door, 


* Cover cpening method is obvious or 

instructions are displayed on outside 

of cover. 

Acceseee ore labeled with warning 

sign odvertising of hazards within, 

Precautions needed 

Labels indicate function of units 

behind enctosre, access, 

+ Labels, instructions are praperty ori- 
ented when cover, case, doo it 


open. 
+ Labels imicate how service equip- 
ment is oriented, connected. 
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FOR CRITICAL MARKINGS, WITH 
POSITION VARIABLE (0g, NUMERALS ON 


COUNTERS AND SETTASLE OR MOVING 
SCALES: " 020-031, G12. 620m 
(8. Om -S mm 


FOR CRITICAL MARKINGS. WITH 

POSITION FIXED (0g. NUMERALS ON 

FIXED SCALES, CONTROLS. ANO SWITCH 

MARKINGS. OR EMERGENCY 

IMRTRUCTIONS; 016-038 in, 010-020 In. 
(4- Sem) 2.8.8 mm 


FOR NONCRITICAL MARKINGS ie.g., 

IDENTIFICATION LABELS. ROUTINE 

IMSTAUCTIONS OR MARKINGS REQUIRED 

ONLY FOR FAMMLIARIZATION) 0.04 920 in. 0.06 - 0.20 in 
(3-Smm {9.3 S meny 


* VALUES ASSULIE A 28 in. (710 mm) VIEWING DISTANCE. FOR A DISTANCE 0. OTHER THAN 28 in. 
{710 mm) MULTIPLY THE AQOVE VALUES SY 0/26 im. (0/710 mm}. 


FIGURE 1.B.2 LABEL SIZE VERSUS LUMINANCE 
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123456789 
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A. 2 SIDE-BY-SIDE PILOT EQUIPMENT ARRANGEMENT 


CONTROL ACTUATION 
i cere sneer Rudder Conventional * 
HRDESS GESIP PERE: GS Rudder Pedal Motion to extend pedals is clhiik- 
IN 0 RNTR MENTS Ad justawat wine, push or Lift conventronal 


Cm ammamt et salet, caw 


CANN EM ROK \ 


Ailecon and Elevator Conventional 


7 wcue mca afice Rudder, Ailecon, Performance related 
Ea a rh eo Se x Elevator Booster 
4 < fy \ Flight Controt Lock Restricts throttles 
me oer ake ise? _ 
, Autopilot Conventional 
= a 
is % Rudder, Ai‘eron, Conventional 
-* : Elevator Trin 
Landing Cear Conventional 
Landing Fleps Conventional 
Speed Brake Aft mation for braking 
Tail Wheel Lock Upward or forward or both for 
Commo? /CUNNER lock 
sear Arresting Hook Normal: Motion corresponds to 


hock movement 


Emergency: Push button or hook 
shaped svitch 


Wing Folding Forward of outboard to spread; aft 
or inboard to fold 
Wing Locking Forward of outboard to lock, aft 
| MIL-STD-250 or inboard to unlock 
: Wing Sveep Conventional 
Wheel Brake Convertional 
Parking Brake Pull. to sctuate; push pedals to 
! release 
A 
FISURE 7.A.4 COPILOT/GUNNER EQUIPMENT ARRANGEMENT Kiutieacy Site Pull to apply 
Canopy : Forward or down to close, aft or 
up to open 
‘ , Canopy Jetticon Conventional 
| Nose Weel Steering Conventional, push button to 
engege 
sais cams Thermal Cockpit Clo- Positive action latches for open, 
(ntocemr mame pare Leen Gone CORE sure intermediate, closed 
ree reares count Er asad svemtcavthontnen) 7 
srten guna [ap lat dl aplinwceagrosa le Dreg Dute Hendle: pull to deploy (non- 
Pe en) \ Pere cou ern Pn wore rotatable); rotate either way to 
ie aN \ —— / hes jettison 
‘ \ ‘ 
CeO Cc ome SMS, \ a quacer cmieier Ora. Launch Sar Forward ta extend, aft to retract 
en : \ are, PATS © HK Mad Powee: 
\ \. manta Mae Reciprocating Standard 
Terbeprop Performance related 
7 Terbojet Performance related 


Reverse Thrust: 
Shaft Pow r Motion aft through @ stop that 
ewploye @ "lift to reverse” type 


J 
of control mechanisa 
Turbojer Aft motion 
pute Fluid Injection Performance related 
waa Systens 
ae Afterburner Automatically actuated by pover 
g contral 


Super ot Turbocharger Porwerd of up for low blower 


{ MIL-STD-250 Assisted Takeoff Performance related 


Cowl Flapa, Inter- Forward, upward or clockwise for 
coolers, Oil Coolers, increased cooling 

etc. 

Carburetor Hest Air Performance related 


Filter, Alternate Aic 
and Turbobypess 


FIGURE 7. A.5 SIDE-BY-SIDE PILOT EQUIPMENT ARRAPGEMENT 
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ational? 


‘ 
a to extend pedals ire chock= 
push of Lite csaventroned 


ational 


resnce related 


icta throttles 
Electrical discoanect on stick or 


7 ee 0 ete Sh 


ational 
manual control on eutopilot 

atio al Tiadvertent action guarded against 
Position and range of adjustment 
indicated/ Onty wheel, kaod or 
switch used (not crank) 

ation | Proper knob shape/ Handle light 
iliuminaces when gear is inconsis~ 
tent with handle position/ Labeled 

ational 


ation for braking 


Yor forward or both for 


Motion cortespunds to 
ovement 


ney: Push buttae, 
2 switch 


or hook 


74 or outboard Co spread; aft 
ward to fold 


ed or outboard to lock, aft 


Py roard to enlowk 
tional 
: tional With dual brakes, simiitaneous 


braking is possible 


a actuate; push pedals to 
ee 


WS ante o* oF 2” 0 


o apply 


aor dren to close, aft of 


open 
f stivnal 
a? atonal, push button te 
oo ; 
“3 wwe action latches for upen, 
wediate, closed 
A +: pull to deploy (none 
le); rotate eather way to 
\e ion 
3 ed tu extend; af( to retract 
«4 
5 
‘ ard Power controls arranged lefe-to- 
= right: cthrotette(s); propeller 
t, control(a) (shorter than throttle); 
mixture control(s) (shorter than 
propetier control) 
mance related Power controls arranced left-to- 
right: power lever(s); condition 
e lever(s) (shorrer than power lever) 
b' rnance telated 
AA vafe through a step that 
wt sa “Lift to reverse” type 
i atrel mechana sr 
y tien 
smance telated 
° wcically actuated by piace 
ty t 


a, 


dorup tor ios blower 
mance teiated 


4d, upwatd or clockwise for 
wed canting 


mance related 


eed 


‘Puel system 


ACTUATION 


Induction System Performance related 
Antiricing 


Fuel system selector Conventional 


Conventional 


Ignition Switch(es): 
Reciprocating Clockwise rotation produces the 
following sequence: “Oft", “Left", 


“Right”, “Both™ 


Turboprop or jet Performance related 


Performance retated 
Push to feather 


Air Start Switch(es) 


Propellec Feachering 


Aft sovement changes direction 
downward to vertical 


Vector Thrust 


Ram Air TurBine Pull to release 


Firefighting Systea Pull to actuate 


Master Electrical Conventional 


Lighting and Performance related 


Miscellaneous 


Landing Light and Performance related 


Searchlight 


Circuit Breakers Conventional 


Primary Voice Communi- Performance relrted 
cations and Incer- 


comminications 


Navigation Performance related 


Radar Identification Performance related 


Armament-Ceneral Performance related 


Guns and Associated 
Items: 
Gun Firing 
Armament Sight 
Manual Renge 
Reader Out 
Gun Charging 


Bomb, Rocket, Torpedo 
and External Stores: 
Normal Release 


Squeeze to fire 


Turn clockwise oc presse for 
closing range 


Performance related 
Aas markec 


Press to release or fire 
preselected components 


Master electrical jettisoning: 
push to release 


Ewergency Release 


Mechanical celease: pull to 


release 


Anti-G Suit Performance related 


Cabin Air Conditioning Conventional 
Shoulder Harness Forward to lock 


Movement corresponds to sest 
motion 


Seat Adjustment 


Deicing and Anti~icing Performance related 
and Pirot Heat 


Bail-out Alera Conventional 


[ MIL-STD-203 } 


COMMENTS 


“off” position is protected by a 
safety device/ If fuet 1 supplied 
from several tanks, @ diagrammatic 
fuel system is provided araund the 
selector(s) 


Switches are separated electrically 
and mechanically 


If switch is not integral with 
power lever, it functions as an 
ignition arming switch 


A light is provided to indicate 
power feilure or feathering action 


A single cont ol for each engine or 
critical area pilus one agent 
discharge ewii ./ Control knob 
illuminates when that aystem is 
actuated/ Control knob is of proper 
shape 


For carrier aircraft, a master 
exterior light switch is near the 
throttle 


Only those which affect the safety 
of the flight need be accessible 
Primary communications transmitter 
ewitch is en the power lever (or 
control wheel for side-by-side 
pilots) 


Guarded plunger type awitch in 
addition to electrical jettisoning 
switch 


Appropriately guarded 


* Conventional indicates ali controls are actuated in accordance with escabdlished custom or 
in the direction of flight as applicable. 


FIGURE 7.C.1 CONTROL ACTUATION FOR FIXED WING AIRCRAFT 
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Anti-Torque Pedale 


Anti-Torque Pedal 
Ad justewnt 


FIGUR 


Cyclic Patch Stich 


Collective Pitch Stich 


Control System Power 
Booat 


7C2 


a gener 


Autopilot 


Teis 


Force Tria 


Landing Gear 


Alternate Landing 
Sear Actuation 


[AL CONTROLS 


Wheel Brake 


. 
ad 


Parking B-ake 


SPE 


Wheel Centering Lock 


Rotor Brake 


Rotor Blade Folding 


Reciprocecing Engines: 
Rotam Power 


Turbine Engines: 
Engine Conditioner 


Engine(s) Speed 
Tria 


Beta 


Pitch Trim Speed, 
Range 


Engine Oi) Temperature 


Engine Oil Cooler Flap 


Carburetor Heat, Air 
Filter 


Induction System Anti- 
icing 


Fuel System Selector 


CONTINUE |) ON NEXT PACE 


Conventional® 


Control motion to extend pedals 
ie clockwise, push or lift 


Conventional 


Conventional 


Performance related 


Performance related 


Performance related 


Performance related 


Performance related 


A separate and distinct motion 
from normal operation 


Conventional 


Pull to actuate; press pedale to 
release 


Upward or forward, or both, to 
lock; reverse action to unlock 


Performance related 


Forward for epread; aft for fold 


Clockwise to increase power 
(viewed from free end of stick) 


Clockwise actuation (viewed from 
free end of stick) 


forward 


Momentary (beep) switch: 


Clockwise actuation (viewed from 
free end of stick) for increased 
pitch; counter clockwise for 
decreased pitch; positive detent 
for neutral 


Forward for high range; aft for 
low range 


Switch forward of automatic stop 
detent increases cooling; ewitch 
aft, decreases cooling 


Performance related 


Performance related 
Performance related 


Mechanical rotary or lever-type 
control(s) or electrical switch 
selector(s) sre forward or up for 
"On" and aft or down for "Off" 


Separate controle for each pilot/ 
Grip provides: electric trim, force 
trim, radio, release, rccket 

firing, gun firing, autopilce 


Separate controis for each pilot/ 
Adjustable friction device for 
pilot-in-command only 


An emergency cut-off switch ie 
located on the cyclic pitch etick 
grip 

Safeguarded against inadvertent 
action/ Position and range of 
adjustment indicated/ Electrical 
trim is a tour-wey “Chines? hat” 


Proper knob shape/ Indicator light 
is steady “On” when gear position 
does not correspond with gear 
control selection/ Emergency over- 
ride control has safety device 


With dual drakes, simultaneous 
braking is possible 


Safety device to prevent rotor 
from starting with brake on/ 
Inadvertent operation prevented 


Positive interlocks prevent 
premature or accidental engagement 
and prevent rotor head rotation 
during folding 


Mexisum grip retation: 150 degrees/ 
Adjustable friction device operable 
without moving hand from throttle 
and on pilot's contro! only 


Maxioum grip rotation: 150 degrees 
from “Off"/ Positive etope for each 
function/ Safety feature to prevent 
inadvertent rotation to next 
function/ Friction control operable 
without removing left hand from 
stick/ Markings show control fune- 
tion and direction of rotation 


Markings show ‘ncreese aad 
decrease rpe postions 


120 degree rotation/ Friction 
control operable without removing 
left hand/ Markings show position 
and direction of rotation 


Switch position marked 


Switch position marked 


Markings show position 


Safety device prevents inadvertent 
cutoff/ If fuel is supplied from 
several tanks, a diagrammatic fuel 
system is provided around the 
selector 


FIGURE 7.C. 2 CONTROL ACTUATION FOR ROTARY WING AIRCRAFT 


Ignition Switchles}: 
Reciprocating 


Ground Stert Switch 
Stop Switch 


la-Aie Start Switch 


Firefighting System 


Master Electrical 


Lighting and 
Hiecel taneous 


Landing Light and 
Searchlight 


Circuit Breakers 


Radio, Radar and 
Navigation 


Wespon(e) Firing 
Switch 


Armement Sight and 
Range 


External Stores: 
Release Switch 


Emergency Release 
Switch 


Onygen Syeten 


External Tow Cable 
or Cacgo Release 
Switch 


Cargo Emergency 
Release 


Moiese Ceatrol twitch 


Defrosting, Deicing, 
Pilot Meat, Cockpit 
Air Conditioning, 
Windehietd 


Ventilating 
aru 


Shoulder Karness 
Seat Adjuctuent 


fmergency Alern 


Clockwise rotation produces the 
talkowing sequence: “Ignition”, fur} 
“Start", "Normal" are 
awl 
Canventional Cond 
tum 
Conventions! Ciel 
Lior 
Press for ignition and spring rat) 
return for "Off" tem 
pit 
Ing 
on i 
( 
Pull to actuate Ag 
orl 
dia 
ilu 
acd 
sha 
Performance related 
Performance related 
Perfarmance releted Act 
to 
pit 
com 
Conventional Onk 
of) 
Performance related Rad 
sei - 
ata 
cod 
be: 
Squeeze to fire Saf 
ect 
Conventional ! 
Prese to release If: 
or 
sud 
rel 
Pull to release In, 
Ema 
hee 
Conventional 
Push to release Sel 
teq 
Push: foot pedal or pull hend In 
control Mat 
ped 


Performance related; spring 
retura to “Off" when released 


Performance related 


Conventional 


Momentary forward to start, center 
io run, aft is stop 


Forward to loch 


Movement corresponds to seat 
motion 


Performance related 


[[MiL-STD-250 ] 


* Conventional indicates all controle are actuated in accords 
in the direction cf flight se applicable. 


f1o@ 


tae een 


rie rotation produces the 
Ang sequence: “Ignition”, 
7, “Normal” 


tional 
tional 


fot ignition and apring 
for “ure 


@ actuate 


eance related 


eance related 


sence related 


tional 


nance related 


+ to fire 


-ional 


o release 


y release 


ional 


y release 
ct pedal or pull hand 


vance related, spring 
to “OFf" when released 


‘a. ce related 


ional 
wy forward to start, center 
. aft is stop 


4 to lock 


we corresponds to seat 


vance related 
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© applicable. 


ontrols are actuated in accordance with established custom or 


ee ee =e 


{adividual switches have provision 
for emecgency adorting/ Switches 
ate separated electricelly and 
wevhanically 


Combines starter and ignition 
funtion 


Clearly marked/ Inadvertent actua~ 
tion prevented 


Pilot can operate switch without 
removing bis hand Frum collective 
pitch scick/ Properly marked/ 
Inadvertent operation has no effect 
on ergine operation 


A angle control for each engine 

vt critical erea plus one agent 
discharge awitch/ Control knob 
illuminates when that system is 
actuated/ Control knob is of proper 


shape 


Actuation doee not require pilot 
to remove tefe hand from collective 
pitch stick/ Searchlight slew 


control is a four-way "Chine . 


het 


Maly those which affect the safety 
of che flight need be accessible 


Radio ICS switch is @ 3-position 
svitch oa cyclic pitch atick/ With 
stabilization system, other radio, 
rader, and navigation controls may 
be on the tight side console 


Safety guacd prevents inadvertent 
actuation 


Tf serving a dual purpose of stores 
ce cargo hook release, a selector 
switch is provided/ Inedvertent 
release protected against 


In addition to electrical switch/ 
Emergency markings on controt 
handle 


Selector switch provided/ Inadver~ 
tent actuation guarded against 


In addition to electrical ewitch/ 
Markings show emergency use/ Foot 
pedal requires positive action 


Guarded egainst inadvertent aectua- 
tion 


FIGURE 7.C. 2 (CONTINUED) 
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FIGURE 7.D.3 YAW CONTROL PEDALS 


ure rane” 


esBaena wee a wee eee lel 


-——___— it 
re ea 


i6.¢ { 
eer | 


a ee ore = 
ee ores 4r 


COITER (118 OF CAfw STATION —_ -_—_ --—-— --4>— OTe Ive Fade vats © 
25) | 


(F=- core LINE oF coNTML a a) 


QACK TASCENT LINE 


ys 
CLEARANCE WITH ALL 
STRUCTURE WITH MAX 
PERCENTILE AnH 


1.5 ere curananct ii 


WITH ALL STRUCTURE 


4 


[[miL-sTO-1333 


COLLECTING 9TTCE 
Comte. .2tP 
ru to 


[mu-sto.ais ! | 
wrt ae te 


10 j erica wre are 
1. oDEnetes te eats 4 YEA AL Pro: PB 


FIGURE 7.D.5 COLLECTION CONTROL GEOMETRY 


FIGURE 7.0.4 PROPULSION CONTROL GEOMETRY 


2H MAXIMUM READING ACCURACY 


Tet © «'c RIS AN EQUAL DISTANCE — 
4 MINA. 9031 0.061 In (0 8-17.86 mm) — 
HOM ALL SCALE MARKS, NEVER 
ZVERLAPPING ANY MARK OR NUMERAL ) 


° 
/0 
aie 
2 
¥\ 


TO PREVENT OR MINIMIZE 
VISUAL PARALLAX 


———— 


ALTEANATE FORMAT FOR GR! 
SLLERHATE FORMATEOR GROSS MIL-STD-1872 


HEAOING OF NUMBERS 


RELATIVE POSITION OF SCALE MARKS, 
NUMERALS, ANO POINTERS ON CIACULAR DIALS 


FIGURE 8.8.2 CIRCULAR DIALS 
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VISUAL RECORD OF CONTINU. 
OUS GRAPHIC DATA iS 
DESIRED 


VISUAL RECORD OF DATA IS 
REQUIRED 


QUALITATIVE, NON-EMERGENCY 
CONDITIONS 


CUANTITATIVE DATA WHEN 
CONTINUOUS THEND IS NOT 
APFUCATION: |i usta 9 WHEN QUICK, 
& INDICATION IS RE- 
oust 


PLOTTING POINTS VISIBLE AND 
NOT OBSTRUCTED BY PEN AS. 


PRESENTED th OIRECTLY 
USABLE FO: A PRINT WOT O8- 


MEN'YUNM OF 50% CONTRAST 
BETWEEN FLAGS . BACK. 


HEIGHT TOWIOTH FATIO OF 
NUMEPALS IS 1:1 (EXCEPT NUM 


238 


piaay" WHICH IS ONE STROKE | GROUNDS UNS L2 ALL OC SCURED. MENIMUR OF 50% SEMBLY Of ARM. MINIMUM OF 

MARKINGS WIOTH HORVONTAL St PARA PECTED AMBIENT LIGHTING LUMINANCE COMTRAST BE- 80% LUMINANCE CONTRAST 
THON PLTWEPN NUMERALS iS CONDITIONS, TWEEN PRINTED MATERIAL BETWEEN PLOTTED FUNC NOK 
14-12 NUMERAL WIDTH, CON & BACKGROUND & BACKGROUND 


TRAST BLACK ON WHITE OR 
WHITE CN BLACK 


SNAP ACTION, NOT FASTER 
THAN 250 COND IF NUMBERS 
MUST BE READ CONSECUTIVE. 
LY 


SOVERENT 
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SELF ILLUMINATION IF RE- 
QUIRED 


SELF -ALUMINATION IF RE- 


STLT ILLUMINATED WHEN ANE 
QUIRED 


'ENT PROVIDE S BELOW 
39 ext’ DISPLAY LUMINANCE 


ILLUMINATION 


TAKEUP DEVICE PROVIDED 
WHERE APPLICABLE. ANNOTA. 
TION PROVISION FURNISHED 
WHERE APPLICABLE. JOB AIOS 
PROVIDED WHERE NEEDED, 
BUT DO NOT OBSCURE OR 
DISTORT DATA 
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QUICK & EASY INSERTION & 
REMOVAL OF PRINTING MA- 
TERIALS. TAKE-UP DEVICE PRO- 
VIDED ANNOTATION PROVISION 
AVAILABLE WHERE 
APPLICABLE 


MOUNTED CLOSE TO PANEL 
SURFACE. MALFUNCTION INDE 
CATION PARTIALLY OBSCURES 
VIEW OF MALFUNCTIONING 
OtSPLAY. TEST PROVISION 
AVAILABLE 


MOUNTCD CLOSE 70 PANEL 
SURE ACE TO MINIMUZE VIEWING 
ANGLE & MIMIMIZE SHADOWS. 
OTHER MATTE COUNTER DRUM ANO 
SURROUND TO MINIANZE SHA- 
DOWS & MAXIMIZE VIEWING 


FIGURE 8.B.1 COUNTERS, FLAGS, PRINTERS, AND PLOTTERS 
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EYE ROTATION 


TiN ne 
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FIGURE 8.E.2 GROUP VIEWING OF OPTICAL PROJECTION DISPLAYS 
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FIGURE 8.E.3 RECCMMENDATIONS FOR DISPLAY LIGHTING 
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PREFERENCE) 
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FIGURE 8.F.1 CODING OF SIMPLE INDICATOR LIGRTS 


CONDITION 
COLOR CODING 
LAMP TEST 


SYMBOL DEFINITION 


SYMBOL HEIGHT 
SYMBOL HEIGHT FOR 
FLIGHT DISPLAYS: 
LETTER STYLE 
VIEWING ANGLE 


COLOR OF MONOCHROMATIC 
EMITTERS (IN ORDER OF 
PREFERENCE) 


SYMBOL HEIGHT 


SYMBOL HEIGHT FOR 
FLIGHT DISPLAYS 


FIGURE 8.F.4 OTHER DISPLAYS 


SAME AS FIGURE.8.F.1 


NOT REQUIRED IF 100 K 
HRS. MTBF MINIMUM 


5 BY 7 (MINIMUM) 
7 BY 9 PREFERRED) 


4,7 MRAO VISUAL ANGLE 
(MINIMUM) 


7.0 MRAD VISUAL ANGLE 
(MINIMUM) 


UPPER CASE 


’ 
610 MRAD OFF AXIS 
(MAXIMUM) 


GREEN (555 NM) 

YELLOW (575 NM) 
ORANGE (585 NM) 
REO (660 NM) 


4.5 MRAD VISUAL ANGLE 
(MINIMUM) 


7.0 MRAO VISUAL ANGLE 
(MAXIMUM) 
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FICURE 8.F..2 APPLICATION OF VARIOUS TYPES OF MECHANICAL DISPLAYS 


LOCATION (CRITICAL FUNCTIONS)| WITHIN 15 DEG OF NORMAL LINE 
OF SIGHT (FIGURE 8.£.1) 


10% GREATER THAN SURROUNO 
300% GREATER THAN SURROUND 


WITHIN - INDICATOR CONTRAST |50% MINIMUM FIGURE-GROUND 
RELATIONSHIP 


COLORS 
GENERAL 


TYPE 1— AVIATION COLORS, 
MiIL-C-25050 


TRAINING EQUIPMENT MIL-T-23991 
AIRCREW STATION SIGNALS MIL-STO-411 


COLOR CODING SEE FIGURE 8.F.1 
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FIGURE 8.F.5 TRANSILLUMINATED DISPLAYS 
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Pronibited Types of Signals - The following types of signals 
rit te used as warning devices where possible confusion might 
racat tecause of the cperatinnal environment: 


4 “tylated or tntorrupted tones thet resemble navigation 
stcrats ur coded radio transmisstons. 


Steacy stgnels that resemble hisses, static, or sporadic 
e dio signals. 


c. Trains of impulses that resemble electrical interference 
atetter regularly or trregularty spaced in time. 


J. Simpte warbles which may be confused with the type made by 
‘ao Carrters wien one is being shifted in frequency (beat-frequency- 
esctttator effect). 


», Scrambled speech effects that may be confused with cross 
mdulation signals from adjacent channels. 


f. Siqnals that resemble random noise, pertodic pulses, steady 
or frequency modulated simple tones, or any other eet generated 
by stantard countermeasure devices (e.g., “dagpipes"). 


g. Signals similar to random noise generated by air conditioning 
yo oany other equipment. 


h. Siqnals that resemble sounds likely to occur accidentally 
under overational condtttons. 


FICURE 8.G.1 PRONIBITED TYPES OF SIGNALS 


LECGFND 


Bail Out 
Tabin Frese 


Launch Gar 


wp erat 


“Tan Pressurication Pallure 


eoetacealt taruneh Nar “Maltunctioa 


' fhereeney Fue i eulure 
Pam rae ne vo Fuel Kegulator — 
. Engine “ Werheated 


rae fee 
Youre @ 0 bewane 
buch se. tem Ia ftt F 


Seb ssstem Right Faure 


itr wet Power Off or Failure 
at Inverter Off or Failure 


Lunt ta ve 
Tow NMtatude ening 
NS wwe M w ining Log 


None wa ITA 


Tall Warn 


wheels 


[MIL-StTO-411 


FIGURE 9. H.1 LEGEND FOR WARNING SIGNALS 


FIGURE 9 .E.1 CLE. MOCTURE DENGRAM SHOWS: 


(Training eauipment colors can be a 


4 
NOMENCLATURi # 
Alleroa Trim Frc -iure 
Automatic Power Control Off 
Aaniiiary Alternatag Current Power 
Anti -shid OfF 
Automatic Fesher cnt 
Avtomatic Pilot Fatiure 
pochtbontmeairulis 
Auxliary Power Unit Off 
Boose Off 
Constant Speed Drive Failure. tes 
Defroster Failure 
Direct Current Genetator Off or Failure 
Door 
Enyine Icing ae : 
Eagiee Negative Thrust Control Failure 
Fuet Icing 
Fad tow 
Generator @ - Inoperative or Out 
Guide Vene icin 
Heet and Veat Ove: ted 
Helium Warata 
LS tc Pressure Low 
Hydrealic Punp Failure 
Left Alternate Currest Bus Of 
eft Auxiliary fuel Tank Low 


5 


tome 


f at.c-29090 ] 


ning “quipeent colors can be approximate) 


? 6 


Cie CHROMATICITY DANA AM 
ea 


Ld 
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LLE. MIXTURE DIAGRAM SHOWING AVIATION COLOR LIMITS 


wv Thrust Control Fatlure 


operative or (ut 


Fuel Tank Lane 


Booat Ott 


Ail Trim 
APC Off 


Auto - Pilot 
Aux Pwr Unit 


Cat Spd De 
Defrost 


Vane ice 


‘Anti -Skid Noaste Failure 
Auto Feth Oil Overheated 


MASTER 
A won-vi reba audio master warning signal hal! 
Produce ae output with the followiag frequeacy aed interruption rates 
(a) Fundaments! audio ovtput frequency shail eweep frum 700 Ha to 1,700 
He te 6.05 pecoed. 


(©) lsterruption interval 0.12 secoad. 
te) The cycle shall be repeated until the signal generator is deenergired. 


BAA OUT 
The audio bail-out signal for use ia troop carriers, 
cargo traasport, aad all other multt-crew aircraft shall be a bel!, The belt shal} 
etrike at a continuous rete of 5 +t! beats per second and shall be sudible during 
flight to all aircrew members and passengers. 


WHEEL SUP 
Whee a non-verbal audio wheets-ap eignal is used, it 
shall have the following tone 


Frequeacy 250 250 Ha, fundamental tone interrupted at 5.0 41,0 He 
with 8 50 210 percent oa-off cycle. 


ANGLE OF ATTACK / AIR SPEED / STALL 


ANGLE OF ' CSTE 


1,608 tone interrupted at a rate of 1 to 10 Hz, 
the rate tacreasing linearly with decreasing 
angie of attack ‘Increasing air epeed. 


900 Hz steady tome, plus 1,600 fz tune inter- 
rupted at a rate of zero to 1 He, the rate In- 
creasing linearty with decreasing angle of 

attack/tncreasing air speed, 


506 Hy steady tone, plus 400 Hz tome interrupted 
ata rate of zero to 1 Hz, the rate increasing 
linearly with incressing angte of attack /de- 
creasing ait speed. 


400 Hz tome taterrupted at a rete of 1 Hz io 
10 He, the rate increasing linearly with 

increasing angie of attack ‘decreasing air 
speed (stall wat aing). 


Weat & Veat Hot 


Hyd Pump 


LAC Bus 
L Aux Fuel Low 


Surface Overheated 
Traaamission Oil Mot 


Wioch Drive Failure 


@ - Alternator Out 


# - Alter 
# - Prop Reve 
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FIGURE 9.1.2 LEGEND FOR CAUTION SIGWALS 
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DIMENSIONS 


3 


MAXIMUM TOTAL CONSOLE HEIGHT FROM STAT OING SURFACE 
SUGESTED VERTICAL O:MENSION OF PANEL, Ife .. SILLS 
WRITING SURFACE: SHELF HEIGHT FROM STAN WNG SURFACE 
SEAT HEIGHT FROM STANDING SURFACE AT MIDPOINT OF “G™ 
MINIMUM KNEE CLEARANCE 

FOOT SUPPORT TO SITTING SURFACE** 

SEAT ADJUSTABILITY 

MINIMUM THIGH CLEARANCE AT MIDPOINT OF “G” 

WRITING SURFACE Dé PTH INCLUDING SHELF 

MIMIMUM SHELF OEPTH 

EYE LINE-TO-CONSOLE FRONT DISTANCE 


SEE TARE 


~ae 
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FIGURE 9.1.3 LEGEND FOR ADVISORY SIGKALS 


SUITABLE ADJUSTMENTS SHOULD FE MADE 


SPECIAL DISPLAYS/WORKSPACE 


RISTAMCE FROM PESTO FYE POSITION To VeRTICAL Plame OF 


WEUTUAL SEAT REFTAEMCE POOIT FOR VARIOUS B8aT 
oh 
>- 
ae 
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with 
limited 
lateral 
center opace 
segment use 3 


21" (530ma) vertical 
seguents 
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TRIGS TAMCENT Ling Per 
BUTTOCK S27 Foret es 
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OF 20°, POR RELICOPTYAS, THR INL OF 10° SMALL AFPLY. 
2. THE RRAT ADSUSTrayTS SHO ARE POR TEE STH THROUGH 95TR 

PERCENTILE PILOT POPULATION. 


3. THR VRITICAL OUeeySicm RANCH PROM WEEP TO SRAKS PULCRUW 
POLMY OOKS BOT Twcl DE FINTICAL SEAT ADIUSTHAT DimENS TONS. 


Ficurt 10.8.3 EXAMPLE OF 4. Divmnstors gASED ch 1)” SEAT BACK MCLE, 
VERTICAL /STACKED SEGMENTS FIGURE 10.B.4 AIRCREW SEATING CECHETAY 
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HEAD CLLARANCE 


ery" 
(400.5106 
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15° 8 mm 
PADO'NG, MINIMUM 


MAMIE 
TOTAL CONROLE 
WEIGHT PRUs 
STANDING BURP ACE 


47,6 in. (1.216 nd Zia. (669 mn) 33.8 in. 1008 mm) 

$4.0 in. (1.270 mn} 32 in. (668 ed 22 in. (018 ae 44m. (1 130m) 
COB un (1.479 a} Rn (0 ad 38 in. (970 mend - Ain, (1.120 md 
G18 on, (9.359 nt 2 in. (088 aed 208i 1008 mn) 

08.0 wm (1 470 mi 38. (688 mad 32 in, (810 md 

62.0 (1.670 m) 38 wm, (688 men) 38 in. (810 een) 

62 im. 11.070 m) 38 wn, 1608 ened 35 in. (990 on) 

62 in. (1.670 on 26 wn. (608 am) 38 in. (910 end 

72 in. (1.8.30 m) 36 wn. (820 mond 3S in, (910 cn) 


18 PROVIDED TO ALLOW LATITUOE IM THE VOLUBE OF THE LOWER PART OF THE CONSOLE; NOTE 
“CT AND “OD”. 
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© Dimensions shown ere the sexieum when vision over the top is 
required. If vision over the top ia not required, the center 
eegment width ie 34 inches (860 mm) maxiaum, and the console 
height may exceed seat height by wore than 27 inches (680 aa). 
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“NOT APPLICABLE TO CONSOLE TYPES 4 AND 5 OF TABLE. 
**SINCE THIS DIMENSION MUST NOT BE EXCEEDED, A HEEL CATCH MUST BE ADDED TO THE 


CHAIA IF “0” EXCEEDS 18 tn. (460 mami. 
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FIGURE 10.B .6 DIMENSIONS FOR "FIGURE 10.0.1 ANTHROPOMETRIC DATA FOR COMMON 
VEHICLE OPERATOR'S SEAT WORK POSITIONS 
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A. TWO MEM PASSING ABREAST 
&@ TWO MEN PASSING FACING 


CATWALK O:MENSIONS 

Cc MEIGNT 
SHOULDER WIDTH 
WALKING WIOTH 
VERTICAL ENTRY HATCH 
SQUARE 
ROUND 
HORIZONTAL ENTRY HATCH 
1 SHOULOEA WIOTH 
2. HEIGHT 
CRAWL THROUGH PIPE 
ROUND OR SQL SAE 


SUPINE WORK SPACE 
1 HEIGHT 
3 LENGTH 


SQUATTING WORK SPACE 
RK REIGNT 
& WIOTH 
OPTIMUM O1SPLAY AREA 
OPTIMUM CONTROL AREA 


STOOPING WORK SPACE 
M WIDTH 
OPTIMUM DISPLAY AREA 
OPTIMUM CONTROL AREA 


KNEELING WORK SPACE 
%. wiOTH 
O HEIGHT 
P. OPTIMUM WORK POINT 
OPTIMUM DISPLAY AREA 
OPriauMm CONTROL AREA 


AMEELING CRAWL SPACE 
Q. HEIGHT 
A LENGTH 


PRONE WORK OR CRAWL SPACE 
$3. HEIGHT 
T. LENGTH 


WORK AREA OR TYPE OF TAsa 


Minimum height allowance for standing 
Minimum hefght allowance for crawling 


Maximum depth of objects which must 
be reached into 


Minimum width allowance for passing 
body . 


Minimum thickness allowance for 
passing body 


Mfnimum height allowance for bending 
or kneeling 


” Bulky 

Clothin 

in. tend 
76 (193) 78 (198) 
31 (79) 34 (86) 


23 (58) 21 (53) 


23 (58) 27 (69) 


13 (33) 16 (41) 


48 (122) 50 (127) 


FIGURE 10.D.3 AIRCREW WORKSPACE DIMEKSIONS 


PROTECTIVE GARMENTS} FOUTWARE | SURVIVAL & VULNERABILT \ 


Antt-Exposure Shocs 

Antl-G Fitgit Roots 
Cold Weather Survival Hoots 
Pressure Cotd Weather 
Ventilation 

Flight Suit 


HEADGEAR HANDWEAR 


Protective Lightweight 
Pressure Cold Weather 


Protective Armor 4 
Survival Vests 

Survival Kite 

Flotation Garments 

Small Arms 

Parachutes 


OTHER 


Oxygen Mask 
Restraint Harness 


Winddfast 
Antt- Radiation MIL-STD-1333 


FIGURE 10.D.4 AIRCREW PERSONAL 
& SURVIVAL EQUIPMENT CHECKLIST 


Acsembly, wi seite campenent 


Busineee machine eperction 
(coteviorer, digrtal, input, eve.) 


(Lh UesmaTrow LEVELS 


MIL-STD-1472 


FOOTCANOLES® (LUX! 
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Parachutes 
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(198) A. ELBOW (DYNAMIC) 38 in. (910 wom) 
8. ELBOW (STATIC) 2010. 1710 men) 
(86) C. SHOULDER 23.19, (680 een) 
0. KNEE WIDTH (MtNIMUR) 18 in. (400 men) 
6. KNEE WIDTH (OPTIMUM) 24 in. 1810 mn) 
(53) F. BOOT - PROV :DE ADEQUATE CLEARANCE TO OPERATE BRAKE 
PEDAL WITHOUT INADVERTENT ACCELERATION OPERATION — @ in. [180 men) 
G. PEDALS (MINIMUM Zin. ( 60 mm) 
(69) 4. BO0T — PROVIDE ADEQUATE CLEARANCE TO OPERATE 
ACCELERATOR WITHOUT INTEAPERENCE BY BRAKE PEOAL «=—@ in. (150 mend 
(41) 
1, HEAD (SRP TO ROOF LINE} 42 in, (3070 orm} 
(127) 2. ARDOMINAL [SEAT BACK TO STEERING YHEEL) 10 wn. 1410 meri 
ees | 2. FRONT OF KNEE {SEAT BACK TO MANUALS/CONTROLS S% 
On DASH) 20 in. (70 ment 
4. SEAT DEPTH (SEAT REFERENCE SONIT TO FAONT EDGE 
OF BEAT PAN) 10 we. (410 mon) 
6. THIGH - UNDER SIDE OF STEERING WHEEL TO BEAT PAN 0.5 in. (240 wont 
@ SEAT PAN HEIGHT 16 in. (388 man) 
7, BOOT (FRONT OF SEAT PAN TO HEEL POT OF 
ACCELERATOR) 14 in, (200 man} 
& NIMUM MITTEN CLEARANCE AROUND STEERING WHEEL 2in. (76 men) 
©. KNEE - LEG ~ THIGH (BRAKE ~ CLUTCH PEDAL) TO LOWER 
EDGE OF STEERING WHEEL 20 in. (068 mont 
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FIGURE JC .D.5 RECOMMENDED CLEARANCES AROUND 
EQUIPAENT OPERATOR'S STATION TO ACCOMODATE THE 
95ts PERCENTILE SOLUTER DRESSED IN ARCTIC CLOTHING. 


OPERATOR SEAT IN 
REAR MOST POSITION 


FOOT CANOLES* (RUC) 
RECUMMENDED — mlr.tmum 


ms WORK AREA OR TYPE OF TASK 
T iy : 
a] FOOTCAMOLE nepection teshe, generat Secive ane 91328) 
RECOMMENDED mal i aes exhwi 100 (1078) 
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(00 (ers) 348) 300 (32709 
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$0 1540" 32%) onal! oype 70 (788 $1540) J Tromsaribing ond retvienen 1001078) $0 (849) 
protenged reading 70 ss) wine 
10) wore: Some wresual inepoation tacks may tequire up te 1,008 fC (10,000 lun) 
so tsa MOTE: Ae a guide in determining silvainution coquirements the ave ole steel ecale eth 1/64 inch 
a 27) Regait war. Gvisrene coquires 100 feet candies of light fer eptimem visibility. 
peneret $0 1800) 21328) ; 
2012S) 19 thtoy snstoment 200 (2155 108 11875) J A Mesowed et the task object or 38 inches (7B0men) shove the fiver, 


FIGURE 10.E.1 SPECIFIC TACK ILLUMINATION REQUIREMENTS 
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SIDE-BY-SIDE PILOT (FIGHTER) 
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SIDE-BY-SIDE PILOT (BOMBER/ TRANSPORT) 


SIDE-BY-SIDE PILOT (HELICOPTER) 


70 
AMBIENT NOISE LEVEL, CRA} 


F.2 PERMISSIBLE DISTANCE BETWEEN A SPEAKED 
SPECIFIED VOICE LEVELS AND AMBIENT NOISE L 


FIGURE 10 


SINGLE PILOT/TANDEM PILOT (HELICOPTER) 


FIGURE 10 E 2 PILOT VISION PLOTS 
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RUSPRCE REFLECTANCE VALUES FIGURE 10.F.1 EFFECTIVE TEMPERATURE 


a 
Si SYSTEM REQUIREMENT CATEGORY 
os wicSTO-Ia7? | NO DIRECT PERSON-TO-PERSON VOICE COMMUNICATION A noe BS 
< REQUIRED, MAXIMUM DESIGN LIMIT. HEARING 


PROTECTION REQUIRED. 


very WITOLERABLY 
worsy wowsy Lega SYSTEM REQUIREMENT FOR ELECTRICALLY AIDED 
¢ veny WITOLERASLY COMMUNICATION VIA ATTENUATING HELMET OR 
7 wou nowy = NOISY. HEADSET. NOISE LEVELS ARE HAZARDOUS TO 
ares UNPROTECTED EARS. 
noay nosy VERY NOISY 


NO FREQUENT DIRECT PERSON.-TO-PERSON VOICE 
COMMUNICATION REQUIRED. OCCASIONAL SHOUTED 

COMMUNICATION MAY BE POSSIBLE AT A DISTANCE OF 
ONE FOOT. HEARING PROTECTION REQUIRED. 


NO FREQUENT DIRECT PERSON-TO-PERSON VOICE 
COMMUNICATION REQUIRED. OCCASIONAL SHOUTED 
COMMUNICATION MAY BE POSSIBLE AT A DISTANCE OF 
TWO FEET. (LEVELS IN EXCESS OF CATEGORY D REQUIRE 
HEARING PROTECTION.) 


OCCASIONAL TELEPHONE USE OR OCCASIONAL DIRECT 
COMMUNICATION AT DISTANCES UP TO FIVE FEET 
REQUIRED. (EQUIVALENT TO NC-70.) . 


FREQUENT TELEPHONE USE OR FREQUENT DIRECT 
COMMUNICATION AT DISTANCES UP TO FIVE FEET 
REQUIRED. (EQUIVALENT TO NC-80) 


Ste trts tres 


lan 
i 
. 


aad 


5 S he" 


jase 


ry 


* FOR DESIGN OF MOBILE OR TRANSPORTABLE SYSTEMS. FOR FIXED- 
PLANT FACILITIES, SEE M'L-STD-1472. 
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Quis) 444 


(NOTE: CATEGORIES A, B, C, AND D ARE BASED PRIMARILY ON HEARING 
A007 Oss LEVEL, ood CONSERVATION PRIORITIES, WHILE THE REMAINING CATEGORIES ARE 
« BASED PRIMARILY ON COMMUNICATION REQUIREMENTS.) 


(ma-sto-1072] 
STANCE BETWEEN A SPEAKER AND LISTENERS FOR 
SVELS AND AMBIENT NOISE LEVELS FIGURE 10.F.3 STEADY-STATE NOISE LIMITS FOR CATAGORIES OF PERSONNEL OCCUPIED AREAS 
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VIBRATORY ReS ACCELERATION 
ONE-THIRD OCTAVE BANO LEVEL im 08 RE 7"? Cussec 


a op TO ote 688 OP 300 000 


BAND CENTER FREQUENCY mM CYCLES PER SECOND 
(ONE - THIRD OCTAVE } 


CORRE 


FOR SOLIOLY WoUNTEO LouNENNT 
QUSIRACT £008 FROM TRE CURVES. 


FOR FUMNDA@ENT FRE QUENCHED 
GELOW P9CPB, EXTRAPOLATE TR 
THE REQUIRED LEVEL. 

FOR TYPE 2 WOW- SEA COMMECTED 


PAP, A00 $08 TO THE STATED 
ACCEPTANCE CRITERIA. 


LE SUPPORT (oureERT 

{1 © OnVOGN CEMERATOR, COp OCRUBOER 
CO CURMER ANG STULL me VNTS), 

WVETRACT 2008 PROM TYPE 3 


FOR VOMEARI¢, FANG, SMALL OG AT THE FOLLOWWNN ACCEPTANCE CAITERtA! 
FOR LESS TNAM 2HP SUBTRACT 2508 FROM TYPE 9 
POR 26P UP T2 12MP SUBTRACT 1808 FROM TYPT 3 
ABOVE 126P BUGTRACT $08. FROM TYPE 3 


Type} equipment. -All compressors and imernel combustion engines 


Type 2 equipment. All pumps 
Type 2 equipment. -All other eqapments 
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FIGURE. 10.F.4 SHIP STRUCTUREBORNE 
NOISE ACCEPTANCE LEVELS 


Center frequencies of standard octave bends (¢.p.4.) 


126 290, $00 1000 2000 4000 8000 
100 BIL valve requirement 95 
o 
38 
6 
BIL value requirement 85 


SIL vatue requirement 65 


Airborne Meise Categories 


Categery A: Spaces, ether than Category £ spaces, whers intelligible 
opeech cammmicetion is eecessery. 


Categery 8: 1e where comfort ef personnel in their quartere is 
nermelly considered te be cm important factor. 


Spaces where it is eeceatial!l te aaincrin especially quiet 


areas where @ higher nelee level ia expected ond 
ince ie & greater consideration than incelligioie 


BUSHIPS- SPEC.1.10 


FIGURE 10.F.7 AIRBORNE NOISE LEVELS FOR SHIP COMPARTMENTS ('N DECIBELS) 


exempies 


lype veriaicicn 


Maintenance shops and 
shelters, garages, ke 
punch sreas, shiphoar 
engineering areas. 


General 
Workaepaces 


Arese requiring occasional 
terephone use of occasional 
direct commmications at 
distances up to five feet. 
(1 520 m). 


Operation centers, 
mobile command and co 
munication shelters, 
combat information 
centers, computer roo 
word processing cente 


Areas requiring frequent 
telephone use or frequent 
direct communicetion at 
distances up to five feet. 
(1.520 a). 


Operationel 
Areas 


Drafting roams, shop 


Large Areas requiring no diffi- 
offices, laboratories 


{Workspaces culty with telephone use 

| or requiring occasional 
direct communication at 

diatancea up to five: feet. 

(4.370 @), 


Conference roams, 


Small Office Areas requiring no diffi- 


Spaces/Special culty with direct com- Librarys, offices, 

Areas q@unication, command and control 
centers. 

Iutrese Arese requiring unusual ly Recording studios 

Quiet At -.e extreme quiet. 


dB(A) 


> The A-weight network of « sound eeter. 


PSIL-4 ~ The arithmetic mean of sound pressure levels in the four : 
frequencies of S00, 1000, 2000, and 4000 Hs. 


PSIL . ~ The arithmetic means of sound pressure levels in the | 
center frequencies of 500, 1000 and 2000 Hs. 


FICURE 19.F.5 NON-HAZARDOUS WORKSPACE | 


MAXIMUM ACCEPTABLE MOISE LEVEL IN AIRCRAFT 
CONTINUOUS POWER 


MAXIMUM ACCEPTABLE MOISE LEVEL IM AIRCRAFT UNDER 
COMDITIONS (LESS THAN $ MIMUTES) 
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@ diffi- 
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yusually 


Maintenance shops and 
shelters, gerages, hey 
punch areas, shipboard 
enginecting areas 


Operation ceniere, . 
mebile command and com 
munication eheltersa, 
Combat inforeation 
centers, Computer coame, 
word processing centers. 


Drafting cous, shop 
offices, ladoratories 


Conference rouse, 
librarys, offices, 
Command and control 
centers. 


Recording ot dios 


2 sound weter. 


1568 


6548 


S54a 


4548 


3543 


o74B 


3748 


4743 


3748 


2743 


66d8 


Sean 


e8o8 


und pressure levels in the four octave bands with center 
2000, and 4000 Hz. 


sound prassure levels 


» 1000 and 2000 Ha. 
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NON-HAZARDOUS WORKSPACE NOISE 


SPTASLE NO[SE LEVEL IM AERCRAFT AT MAXIMUM 
CONTINUOUS POWER 


Max, secept 


able noise 


Frequency bands 


level (db) (cps) 


Overall 


37.5 18 


75 150 
180 300 
300 800 
600 1200 

1200 2400 
2400 4800 
4800 9600 


Max, acoept- 
able noise 


level (ab) 


LE MOISE LEVEL IN AIRCRAFT UNDER SHORT DURATION 


XONDITIONS (LESS THAN 3 MINUTES) 


Max, accept. 
able notee 
level (db) 


level (db) 


in the three octave bands with 


Saued power levels, ret. watts for center 
frequenctes of standard octave bande He 
Numerical average 
300, 1000 and 200° 


bands - 71 db 


Grade A equipment. - Grade A equipment Is anv item of equipment which will be pinc od In spaces 
wh -re intelligible speech commurication is frequently required 2.4 minimum vocal effort by the spraker ie a 
consideration. 


Grade B equipment. -Grade B equipment is any item of equipment which will be placed tn spaces 
where comlort of personne! in their quarters ia the principle consideration, 


Grade C ¢ pom. ~Grade C equipment is any item of equipment which will be placed in apaces 
whose function requires Tn Mum annoyance to working personnel. 


‘ Grade D equipment. - Grade D equipment ts any Hem of equipment which wit] be placed tn emcee 


ener’ sestoots avoidance te the prime consideration and inteltiginie speech commenteation ta not normally 
requ: 


[ MIL-STD-740 


FIGURE 10.F.G AIRBORNE NOISE Avs: TANCE LEVELS 
FOR SHIP EQUIPSENT (IN DECIBELS) 


MAATMUM ACCEPTABLE NOISE LEVEL WITH PROTECTIVE HELMETS OR DEVICES 


MAXIMUM ACCEPTABLE NOISE LEVEL AT NORMAL CRUISE POWER 
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ie 73@ «00 030 
as 208 See 300 tee 


tin ote) 


lf comfort is to be maintained, these acceleration 
values are divided by 3.15. 


To protect human health, whole body vibration does 


not exceed twice (6 d8) the acceleration values 
shown for the time and frequencias indicated. 


FIGURE 10,.F.9 VIBRATION EXPOSURE CRITERIA FOR 
LONGITUDINAL (UPPER CURVE) AND TRANSVERSE 
(LOWER CURVE) DIRECTIONS WITW RESPECT TO BOY AXIS 


Impulse noise levels. The impulse aciee levels associ- 
ated with the operation of the eecape system, sad mea- 
sured at the ears of a 50th percentile ai crewmes 
seated with his eyes at the design eye position ta each 
aircrew station, shall not exceed the damage risk cri- 
terion proposed in the Report of Working Group 67, 
National Academy of Scieaces - National Research 
Council, Council Committee oa Hearing Bicacoustics, 
and Biomechanics (CHABA), July 1968. for impulse 
noise of B-duration type. Since the probeble maximum 
exposure of any aircrewman to repeated-impuise polse 
ia limited to a minimal number of impulses occurring 
dartng the operation of the escape system, the damage 
cisk criterion may be corrected to permit sn additional 
10dB. Lf all crewmen will be equipped with APH-6 or 
APUH-6 helmet with Gentex Sonic ear cups (or ear pro- 
tection deemed by the G. rernment procuring activity to 
be equivalent), an additional correction may be made to 
the damage riek criterion to permit an increase of 20dB. 
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SACITATION WITH 
APPROXHGATELY THREE 
OCCURENCESIDAY 


WEIGHTING FACTORS FOR ACCEPTABLE BUILDING 
VIBRATION WITH RESPECT TO HUMAN RESPONSE 


FIGURE 10.F.11 BUILDING VIBRATION EXPOSURE CRITERIA 
FOR LONGITUDWAL AND TRAMSVERE (UPPER CURVE) AND 
COMBINED (LOWER CURVE) DIRECTIONS WiTH RESPECT TO 
BODY AXIS. WEIGHTING FACTORS FOR ACCEPTABLE 
BUILDING VIBRATION WITH RESPECT TO HUMAN RESPONSE 
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ADO:TIONS TO THE BASIC UNIFORM 


BLOUSE OF FIELD 
JACKET 


SOCKS, SHOES. 
weLmeT 6 LER 


EVE HEIGHT, SITTING 

MiD- SHOULDER MBIGHT, SITTING 
ANEE HEIGHT, SITTING 
BUTTOCK KNEE LENGTH 
SHOULDER-ELBOW LENGTH 
SHOULDER BREADTH 

CHEST BREADTH 
FOREARM-POREARM SAEADTH 


HIP BREADTH, SITTING 


cCLemamrPmoooomor 
ee rt ee ere ed 


FOOT BREADTH 


HAND LENGTH (See Figure 25.8.6 fer 960h pereentite; 
HAND SREAOTH (See Figure 25 8.5 fer BGeh porcentigy 


exccsesesé 
eeenenaeeaw 
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BLOUSE OR FIELD 
JACKET OVERCOAT 


GLOVES. WOOL CaP 
& Comsat sooTs 


SESSSSELSRESEAS 
SuewceenoNence 


zeneenercegari 


as 
ue 
us 
64 
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BASIC COMPONENTS OF COLN-DRY UNIFORM 
(ARCTIC CLOTIVED) 


Undershirt, Men's, 58 Cotton/50 Wool, Full 
Sleeve 

Drawers, Men's, 38 Cotton/53 Wool, Ankle Length 

Socks, Men's, Wool Cushion Sale, OG 408, Stretch 


Suapenders, Trousees, Scissors Back Type 

Shirt, Men's, Woo! Nylon Flannel, OG 108 

Liner, Trousers, Nylon Quilted, 6.2 0z., OG 106 

Trousers, Men's, Cotton Nylon, Wind Resistant Sateen, 
8.3 oz., OG 107 

Liner, Coat, Men's, Nylon Quilted, 6.2 oz., OG 106 

Coat, Men's, Catton and Nylon, Wind Resistant Sateen, 
8.3 oz., OG 107 

Liner, Parka, Men's, Nylon Quilted, 6.2 oz., OG 106 

Parka, Men's Cotton and Nylon Oxford, OG 107, without 
Hood 

Liner, Trousers, Nylon Quilted, Nature! 

Trousers, Camouflage, Cotton/Nylon, Water Repetient, 


TABLE 2.9. BODY DIMENSIONS, INCLUDING ARTIC CLOTHING’ 


PERCENTILE IN CENTIMETERS 
ARCTIC CLOTHED @5th NUDE ARCTIC CLOTHEO 


Hh NUDE 


WEIGHT (Kg) 
STANDING 


t. STATUAE mite. i 

pti eshte 4821 58 1728 1738 Cap, Insulating, Helmet Liner, Cotton Nylon Oxford, 
a SHOULDER MEIHT ae to aa was OG 107 

4 KNE HEIGK . 1.3 ai Hood, Winter, Cotton and Nylon Oxford, OG 107, with 
$. CHEST BREADTH Draw Cord and Fur Ruff ‘ 


CMEST DEPTH t I B 
WAIST DEPTH 189 28.0 240 36.6 
CROTCH HEIGHT 


Glove Inserts, Nool and Nylon Knit, OG 108 

Glove Shells, Leather, Black 

Mitten Inserts, Wool and Nylon Knit, OG, Trigger Finger 

Mitten Shetls, Trigger Finger, Leather Paim and Thumb 

Mitten Set, Arctic, Gauntlet Style Shell with Leather 
Palm . 

Boot, insulated, Cold Weather, Men's, Rubber, White, 
with Release Valve : 


wns 


CERVICAL HEIGHT 
HIP BREACTH 
WAIST HEIGHT 


SEATED 


rd 


1. SITTING HEIGHT .f . e 

2. W6ID-SHOULDER HEIGHT $72 sas ara 0.3 Trousers, Camoflage, White 
3. SMOLDEA ELBOW HEIQHT ur 73 «ao 429 Parka, Camouflage, White 
4 THIGH CLEARANCE HEIGHT 122 18s 170 19.0 * ° ; 

3 BUTTOCK-KRNEE LENGTH us 00.0 us ora Mitten Shells, Cotton White 
6  GACK OF KNEE HEIGHT as rey) 30.0 “a5 

(POPLITEAL WEIGHT) 

t KNEE HEIGHT os ry) sae uo 

@ BUTTOCK.LEG LENGTH 100.0 109.0 7.0 12780 

9 ELBOW-FINGERTIP HEIGHT az sae sie ue 
10, CHEST O&PTH 70 329 mer us 
11, BUTTOCK: POPLITEAL LENGTH 


E. 1. SHOULDER @REAOTH ae as os a0 
2. MAXIMUM FOREARM. we as 636 70.8 
FOREARM SREADTN 
2 «MIP BREADTH, SITTING wr ay a “an 
4@ =GREAOTH OF BOTH FEET 10.3 me 216 4 
$. ELGOW AEST HEIGHT 78 16.3 200 272 
6 €YE MEGHT 


FUNCTIONAL RESCH 


FROM WALL 
2 SPAN 1061 wee 191.0 1048 
G. 1. HEAD BAGADTH 144 ne 163 ne 
2. HEAD ite 106 145 20 
HEAD LENGTH 


GOODY CIRCUMPERENCES 


eaten 060 


Ceotees 

2 Pascy wei me 
2 Carte CRESS MOOT 2) 
a waist 3 6.0 1278 cneewot en tvemere exo BOCK an 
a se 1978 196.7 1002 Set wart wee veyed a 
@ UPPER THOM as 012 oa 718 corre eer 

7. CALF 325 os rr) soo 

@ ANKLE ry) Ey 0 “ar 

wast 9? are 188 26 tovouent 

0. HEAD 


ROLE 188t wid oe NCATE AO HL ” i 1" 
CASTS PROCES 12 O08 er OR MOS, ms 6, 


wagers 
nae COE ORES 160 
Lew 200 OR ROM ee 


FOOT 
BALL OF FOOT BREADTH es 122 oa 


1 135 11D alee ee COVER 

2 BALL OF FOOT Gatsu cuss cate tamers 
CIRCUMFERENCE mus ze as as MeOrNOUsL COMPO ET CELT FORT doy PACES) 

2. FOOT LENGTH mr 323 20 ue Toon oe alan 

4 GALL OF Foor LenaTH ry) 218 248 ne 


HAND 


1. WAND LENGTH 
2 MANO BREADTH AT 

METACARP ea 127 a7 122 
23 PALM LENGTH as 10.5 We 124 


* BASED ON U.S. ARMY MEN, 1986 
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FIGURE 28.B.1 TEMPERATURE ZONE (HOT WEATHER) 
FIGHTING AND EXISTENCE LOAD ITEMS (TYPICAL) 


FIGURE 25.B.8 NUDE AND ARCTIC CLOTHED BODY DIMENSIONS 
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